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CHOICE CRYSTALS 


We aim to stock all the crystal- 
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CUT GEMS 


Complete stocks of cut gems, 
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genuine, precious and semi-pre- 
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will save money for the gem col- 
lector, and also for the individual 
who wishes a fine ringstone or 
other jewelry. (We also offer 
complete mounting service). 
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We are factory agents for the 
MINERALIGHT quartz lamp, and 
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Castle Canyon Trail, Apache, Arizona 


FAMOUS LOST MINES 


— A Series — 
Victor Shaw 


(1) 


THE “LOST DUTCHMAN”’— 
FACT, OR FABLE? 

COUNTLESS TALES of “The 
Dutchman”, Jacob Walz, and his 
mysterious hoard of rich gold ore 
have sifted down to us for more than 
half a century, since his death in 
1891 at Phoenix, Arizona. 

Most exciting yarns, these, of a 
vein of red quartz in the Superstition 
Mountains that is at least 50 per 
ome ees old. And they say Walz 
murdered his partner, Wiser, to get 
this gold ore for himself; also, when 
on his death bed, Old Snowbeard 
boasted that he shot down eight of 
the snoopers who tried to trail him 
to his secret bonanza. Too bad the 
cagey old sinner then died, without 
leaving any adequate clue to the 
location of his fabulous hidden treas- 
ure. 


But, true or not, they are thrilling 
stories in the best dime-mystery tra- 
dition, of daring ,danger, and death: 
about an Apache massacre of an en- 
tire pack mule outfit, because the 
miners had profaned the sacred 
mountain of the Indian thunder 
gods; stories of rare old parchment 
maps that guide you to gold ores, of 
cryptic Spanish symbols carved in 
living rock which indicates gold 
mines, and of sun bleached human 
bones, bullet riddled skulls, queer 
rifle shots from nowhere and an an- 
cient curse on gold hunters who in- 
vade these super-heated canyons. 

No wonder these tales have stirred 
the cupidity of thousands of fortune 
seekers right down to this present 
year. Today, however, these ac- 
counts are mostly of hearsay type, 
yet sworn to be gospel-true. You 
know, very hush-hush stuff, whisp- 
ered in guarded asides into avid, 
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Looking Northeast towards Black Top 
Mountain. 

credulous ears of sucker tourists, or 

the many who believe anything told 

them if they hear it often enough. 

We've head plenty like this: 

“Look, this is straight goods: I 
know where the Lost Dutchman is 
at. Gotta map ‘at gives the exact 
location. See? Yeah, that’s right, 
it’s the map Jake Walz drew just 
before he died.” 

And, like this: “Oh, sure, I found 
the Lost Dutchman and I staked it. 
No doubt about it. There’s the rock 
outline of the horsehead in the cliffs 
above it, like old Snowbeard told it: 
and the afternoon sun shines in the 
tunnel, like he said; and it’s only a 
short climb to where you can see the 
‘Needle’, too. Lotta the cliff fell 
over the tunnel, but it’s in there all 
Gotta blast rocks off, ’at’s 
all. 


Many equally confident state- 
ments of the sort, we heard last 
winter from week-enders seen hiking 
into this cactus-studded chaos of 
corkscrew canyons, bouldery dry 
washes, and sawtooth peaks. Yes, we 
were in there and we heard plenty 
more from the lost-mine hunters 
camped all over the place. Stumbled 
over ‘em everywhere, back-packing 
up canyons and over ridges, their 


camp-fire smoke drifting above the 
palo verde and manzanita fringing 
creeks in all canyons with a water 
seep. Water is vital in this dry hell. 


They pass tight-lipped and dead 
an, guarding their secret dope of 
actual (?) details about Spanish 
rock symbols, lopped-off cactus tops, 
flat stones stuck into saguaro boles, 
and other dead-sure guides to the 
mine or cache of alluring gold they 
all are after. Maps too, of course. 
Shucks, they’re a dime a dozen. 
Everyone has them, for there are 
hundreds floating around, all of ’em 
real—for a price. 


Not only maps, but also there are 
the scores of newspaper accounts, 
magazine articles, and the many 
books; much of this written by 
facile typers with acute ears, but 
little knowledge of mines or ores, 
who pad their stories with imagin- 
ative ideas and conclusions of their 
own. So the tales become more 
twisted and exaggerated. Even num- 
erous radio broadcasts have assumed 
these stories are based upon facts. 


Looks like they should be true, 
eh? When everybody locates the 
site of this secret treasure in exactly 
the same place: forty-odd miles due 
east of Phoenix and close behind 
Superstition Mountain; within a 
two-mile radius of the famous basal- 
tic rock pillar, now mapped as the 
“Weaver's Needle’—though Peralta 
called it “El Sombrero”. 

It’s not a large area, only 
about twenty-five square miles. 
You'd think, considering all the pros- 
pecting there for so many years, that 
some trace of this much publicized 
gold ore would have been found. All 
right, tell that to any of them and 
you get this: 

“We-ell, history says that after 
the big massacre, the Apache squaws 
worked months covering every one 
of those Spanish shafts and tunnels 
up completely, then planted cactus 
and greasewood on top.” 
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“Sure,” you retort, “but that 
was back in 1846, and Jake Walz 
found his stuff twenty-five years 
later, in 1871; and he is also claim- 
ed to have located one of the original 
Peralta mines, at that.” 

“That’s right,” they agree, “but 
you forget the big “quake”, of 1887. 
That heaved cliffs over, and probab- 
ly covered Walz’ mine. It sure made 
things tough, but there still remain 
the Spanish trail markers and mine 
symbols cut into the rocks. We can 
use them, eh?” 

Always, the fortune hunters can 
explain everything. 

And always the amazing publicity 
goes on, for beyond doubt this lost 
mine has had more free advertising 
than others of its type. Why, there’s 
even a good-sized monument recent- 
ly erected to “honor” and commem- 
orate this character—a killer, by his 
dying confession. It stands in a tiny 
park across State Highway 88 and 
opposite the road-side cafe at Apache 
Junction, and above an inscribed 
bronze tablet a group of figures 
shows Old Snowbeard and his pack 


Victor Shaw at his home in Siebre Canyon, California 





jack treking out a load of the historic 
gold ore. 

But, how to account for all this? 
What’s hidden behind it? 

Well, it’s anybody’s guess, though 
it does make one think of hale 
high-pressure salesmanship, and 
wonder who profits around here. 
However this may be, the fact re- 
mains that this flood tide of publi- 
city has annually attracted many 
thousands of avid fortune hunters 
from all over the nation, most of 
them in the past half decade. 

Phoenix boasts, and rightly, of its 
marvelous all-year sunshine, its in- 
creasing yields of cotton, dates, and 
excellent citrus fruits, and especially 
of its great suburban acreage of va- 
cant lands bordering the transcont- 
inental highway to the east and 
south. It just happens that this “Lost 
Dutchman”, located right in its 
backyard, is an added attraction. 
Mighty poor business not to make 
the most of it. 

At any rate, recent events have 
worked that way. Of these out-of- 
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State hordes, who flock into the Sup- 
erstitions each year for a look-see, it 
goes without saying that a goodly 
portion like the climate and general 
prospects, and either stay, or plan to 
return and locate. And city real 
estate firms have prospered greatly 
since 1941, despite the necessary 
bans of war; for, in the last few 
ears, new building on both sides of 

. S. 80 eastward between Phoenix 
and Old Superstition, has certainly 
grown apace: new dwellings, ranch- 
es, cafes, and a large hot-springs 
health resort that does an increasing- 
ly fine business. 


We've had a chance to observe 
this swift growth; having been there 
in 41 and °42, and again this past 
winter driving through this suburb- 
an district, when we found it so 
changed as to be hardly recogniz- 
able. New house foundations being 
dug on both sides of the highway for 
ee tractors levelling the broad 
acres of sagebrush, dozers digging 
irrigation ditches and clearing land, 
stucco and framed buildings going 
up all along the route, wells being 
drilled for necessary water, and all 
this extending even to the south to- 
ward Florence Junction. The paved 
highway itself had been cane. 
from a 2-laned to 3-laned size. 


Added to this, the hunters for lost 
mines bring in plenty of dinero for 
city merchants, cafes, motels, and 
filling stations. They all need pros- 

cting tools, camp outfits and doth. 
ing, food supplies, gas, pack stock, 
maps, cameras, and whatnot. Mo- 
tels and trailer camps all have the 
“no vacancy” sign up. Can’t get a 
room in a hotel, and many seeks of 
merchandise are kept constantly de 
gone Looks as if Phoenix soon will 

running neck-and-neck with Los 
Angeles in its rapid expansion of 
population—and the “Lost Dutch- 
man” helps it plenty. 

Moreover, there is a city club 
which, during each March, conducts 
a large party of these eager gold 


seekers on the trail of the famous 
lost Dutchman. We heard about one 
recent party that is said to have 
numbered some 2,000 men and 
women. The arid canyons around 
the Weaver's Needle fairly swarmed 
with supposed sight-seers, although 
we suspect each one hoped Lady 
Luck might aid them to hit the jack- 
pot. 

However, reports state that no one 
got anything, beyond a choice collec- 
tion of peeled noses, saddle sores, and 
heel-blisters. Nor, so far as we can 
learn, although this limited area has 
been combed and re-combed through 
the years, has anyone else found 
anything. Furthermore, it is our 
humble opinion, that no one ever 
will. 

You ask why we think so? Well, 
this brief paper is an attempt to give 
the answer, for it outlines our geolog- 
ical studies there during nearly three 
months of the winter just past. 
This was our third expedition into 
the Superstitions; the two previous 
ones, in the fall of °41 and in Febru- 
ary of ’42, were too short for serious 
work and thus served merely as a 
preliminary reconnaissance. 

And note here, that at no time 
were we hunting lost mines. 

On the contrary, we've always 
considered that to be nothing but a 
waste of time. All prospecting is 


. 





Base Camp at “First Water,” Arizona. 
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more or less a gamble, even if using 
the modern geophysical instruments. 
But, if the time and money spent in 
chasing these will-o’-the-wisps is 
used for legitimate prospecting of 
geologically favorable areas, the 
usual gamble is reduced to at least 
an approximate 50-50 bet to win 
success. And that this idiotic scram- 
ble for the Dutchman’s gold is an 
excellent case in point, we hope to 
rove herewith to everyone’s satis- 
Sete. 

You see, having learned from the 
State Bureau of Mines, that this Sup- 
erstition region has never been geo- 
ange surveyed, our expeditions 
were planned solely for the purpose 
of examining local rock formations. 
If they proved of the type favorable 
for gold deposition, then prospecting 
by usual field methods would be 
warranted; and we had reason to be- 
lieve gold had been found some- 
where in the region, it being a mat- 
ter of smelter records that, in 1914, 
C. H. Silverlock digging at the site 
of the massacre of the Peralta party 
recovered some $18,000 in scattered 
gold ore. Also, we had ourself seen 
some very good gold asserted to have 
come from a place in the southeast- 
ern portion of this area, during our 
trip of 1941, and we visited that 
place in 1942. 

It is not germane to our subject, 
to detail a preliminary trips 
here, except to mention how we saw 
this gold, since it has a direct bear- 
ing upon our conclusions presented 
here. One discovery made in 1941 
was both important and most sur- 
prising: that the Lost Dutchman 
Mine had been found the previous 
year, by a Prescott mining man. 

‘e got this directly from his widow, 
who at the time lived with their 
daughter in a bungalow at the south 
end of Superstition Mountain, where 
a steep canyon leads up to Weaver’s 


Needle. 


When the lady learned we mere- 
ly wanted story material, she talked 





Weaver's Needle. 


freely: that they’d found the Walz 
mine the winter of 1939-40; that her 
husband had suddenly died last year, 
and that she now managed the Prop- 
erty and had a crew of miners wor 

ing. She then detailed just how 
they'd found this old mine and 
brought out a stack of fine photo- 
graphs, of the Needle, nearby can- 
yons, and of the open portals of sev- 
eral queer old mine tunnels. Not 
only this, but she led us out beside 
a long stable stacked with pack sad- 
dles and other gear, and in a water- 
ing trough panned down some gold 
from stuff in had in a large tub. 


She handled the goldpan like an 
amateur, but did uncover a half-inch 
string of coarse-fine gold of good 
color which she dumped back into 
the tub. There was no ore in the 
tub. Just gravel and sand, which 
she told us came from the old Walz. 
mine dump. Well told, her story 
hung together and should have been 
convincing, yet several points sure 
seemed mighty peculiar—such as 
the absence of quartz-gold ore. How- 
ever, we said nothing and went our 
thoughtful way, to explore this South 
Canyon and investigate the Needle. 
Then, this being early October, a 
touch of heat prostration cut short 
this first expedition. 


On our next trip, in February of 
1942, we went in on the north side 
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by the rough four-mile dirt wagon 
road from Goldfield to the Barkley 
cattle outfit’s line camp called “First 
Water”—Williow Springs Creek. 
This time we secured pack stock and 
saddle horses and camped at the en- 
trance to East Boulder Canyon, in 
full view of Weaver’s Needle, where 
we managed some serious field work 
in the nine days we could spare. 


On the eighth day we lunched on 
the high cliffs surrounding the base 
of the Needle, and looking southeast 
saw the widow's group of mine 
shacks in a wide canyon trending 
south next the southern end of a 
short range known as “Bluff Springs 
Mountain”, and went down throug 
a maze of rugged canyon and ridge 
to look it over. We found four 
miners, assertedly doing the annual 
assessment work, who made no ob- 
jection to showing us over the wid- 
ow’s property, ~ Bet they didn’t 
seem very busy. 

This alleged “Lost Dutchman” la 
at the base of a series of high buff- 
colored cliffs, at the point where 
they met the top of the long talus 
slope up which we had just climbed. 
No vein fracture showed in the cliff 
face; nothing but a vertical erosion- 
crevice averaging only a few feet of 
depth, such as later on we found 
common to this local type of lava 
agglomerate. We saw no mine work- 
ings, ancient or modern; no evidence 
of any shaft—no tunnel portals any- 
where—and no mine dumps, which 
would easily be recognized even if 
very ancient, 

The only evidence of any sort of 
work was in the talus gravels at the 
cliff base, in two loosely connected 
spots, where some surface excavation 
had been done. Obviously pick and 
shovel work. Not new, but perhaps 
about a year old. There were no 
quartz seams in, the cliff face, nor 
was there any quartz or calcite float- 
rock anywhere, upon any of that tal- 
us slope, nor at the base of its apron, 
nor upon the canyon floor itself. 


This, absolutely, was all there was 
to see. 


We were invited to stay the night, 
and after supper we were showed 
some vials of coarse-fine gold they 
claimed to have panned out from the 
gravels at the cliff base. It aay 
resembled the gold panned for us by 
the widow lady, at her bungalow the 
previous fall. Not that it mattered 
much, at the time. But, after break- 
fast the next morning, we left for 
our camp scenting something decid- 
edly fishy. Had we been given the 
old run-around? Or, was the real 
mine elsewhere, and these miners 
working under orders? This set-up 
puzzled us. 

Figure it out, yourself. But, true 
or not, what we observed at his 
alleged mine tallies with our find- 
ings here, as will be shown. 


Now, before leaving on our expe- 
dition last November, we had noti- 
fied our good friend, Bob Berry, 
editor of Earth Science Digest, who 
sent his good wishes. Then, learning 
of our return in mid-February, he 
airmailed a request for an article de- 
scribing our venture and its results, 
to be airmailed for early printing. 
But, with work piled up, there’s been 
no time for necessary mineral test- 
ing. 

So, in complying with this request, 
it must be understood that some rock 
identifications given are tentative, 
awaiting a later microscopical study 
of certain thin sections without 
which no definite classification can 
be made. And the rocks in this area 
are complex. However, matters can 
be simplified, by first listing the sur- 

rising things we did not find; 
ollowing with a general description 
of local geology, thus avoiding errors 
while making our conclusions clear. 

In the first place, we saw no 
granites of any type, within the 
limits of this district, as mentioned 
above; and, naturally, no pegmatites, 
nor rocks of ultrabasic type. It is 
possible though, that those of pre- 
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Cambrian age may underlie rocks 
we did find and examine. 

Also, what is more unusual and 
noteworthy, we saw no quartz! No- 
where in this twenty-five square 
miles did we run into quartz in a 
vein, seam, or stringer; nor was 
there any quartz float on ridge, hill 
slope, or valley floor, nor in canyon 
creeks, or dry washes. This, to say 
the least, was some surprise package 
being utterly unexpected. of course 
there is aggregate silica in some tuffs 
and lavas, beside which chalcedony 
and common white opal are plenti- 
ful in the many amygdaloid and ves- 
cicular rocks and their float frag- 
ments are everywhere underfoot. 

Beside this, we failed also to find 
any calcite; that is, of the massive 
variety that so often occurs as a gan- 
gue mineral in practically all metal 
mines of our western States. This 
too was strange, and seemed to in- 
dicate an absence of lodes carrying 
valuable ores and accessory miner- 
als, which we found to be true. 
There was nothing of the sort to be 
found anywhere in this area—not 
even common iron pyrite. 

The additional absence of musco- 
vite and both orthoclase and plagio- 
clase feldspar was not surprising, 
there being no granites, but there 
also was very little biotite and no 
hornblende; though the amber mica, 
phlogopite, was plentiful in all 
stream sands and so thick upon the 
ground that it sparkled in the sun- 
light like a Christmas card. 

Further, although metamorphism 
was noticed to some extent in certain 


Spanish Gold Symbols on Black Top Mountain 





lavas, we were struck by the total 
absence of the more common types 
of metamorphic sedimentaries, such 
as slate, schist, shale, argillite, sand- 
stone, limestone, gneiss, and so on. 
Hence we didn’t expect to find any 
clay, and did not—nor any fossils, 
as it happened. 

In general, the lack of the usual 
ore - forming metallic minerals 
appears almost complete, for the 
only metallics observed were hema- 
tite and a magnetite probably ili- 
menitic found only by panning. And 
our goldpan prospecting was very 
careful and thorough, in which op- 
eration we covered every stream in 
the drainage basin of this area; this 
including West Boulder and _ its 
numerous branches heading in the 
eastern canyons of Superstition 
Mountain, also East Boulder, Needle 
Creek, Bluff Springs Creek, and the 
main drainage stream in LaBarge 
Canyon. 

This being an operation of vital 
importance, we always picked places 
well known as most favorable for 
results, panning each creek near its 
source and in places down its course 
to the junction with another stream. 
Always we excavated to bedrock 
using a spoon for crevice material, 
thus finding bedrock shallow and 
not over a foot or so deep. And re- 
sults were notably negative: we 
didn’t get a color, anywhere! 

Black sand everywhere was sur- 
prisingly abundant, always consist- 
ing only of hematite that often show- 
ed oxidization, with also much ilme- 

(To Page 23) 
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THE ORIGIN OF DOLOMITE 


Kenneth J. Rogers 


While Marie Antoinette was 
shouting, “Let them eat cake,” a 
Frenchman, T. de Dolomieu, was 
discovering that all that is limestone 
does not fizz. The region where he 
worked was later appropriately nam- 
ed the Dolomites. Were one to have 
asked this Frenchman to account for 
this non-fizzing limestone, he would 
have been baffled; were one to ask 
us to account for it we would theor- 
ize, but in the main, we are just as 
baffled as was he. For, where theory 
reigns bafflement abounds. 





Cluster of Curved Dolomite Crystals. 


Today dolomite is used in two 
ways: mineralogically, as the name 
of a mineral, and geologically, as the 

name of a rock largely or wholely 
composed of it. The mineral dolo- 
mite is a compound of magnesium 
and calcium carbonates combined di- 
rectly in the molecular ratio of one 
to one CaCO . MgCO». Pure dolo- 
mite consists of 54.35% CaCO» and 
45.65% MgCos. 


Dolomite, it is believed, can be ei- 
ther a primary or a secondary pro- 
duct, i.e., it can be formed through 
direct precipitation in sea water or 
by the alteration of pre-existing 
limestones. The limestones can be 
altered by the sea water in which it 
is lying or by hot or cold waters 


which may percolate through it, but 
in both, the manner of change is es- 
sentially the same; that is, the water 
carries the magnesium carbonate 
which replaces some of the calcium 
carbonate of the limestone to form 
dolomite. In the case of percolating 
waters some of the calcium carbon- 
ate may be removed to make room 
for the incoming magnesium carbon- 
ate by leaching. And so the chemi- 
cal changes may be made at the time 
of deposition and dolomite laid down 
as we now find it, or a calcareous 
mass may be laid down first and 
then later changed to dolomite. 


Most geologists agree that the ma- 
jority of our dolomite deposits have 

en formed epigenetically. The 
theory involved is relatively simple. 
Picture, if you will, the numerous 
rivers which have from time im- 
memorial emptied their cargoes into 
yawning receptive seas that have 
prevailed helter-skelter upon our 
earth’s surface. Magnesium salts, 
all alkali carbonates, and an abun- 
dance of calcium hydrogen carbon- 
ate are assuredly a part of that cargo. 
They are carried far and wide by 
marine currents. In the seas a pro 
fusion of organisms dwell that can 
and do convert the soluble calcium 
bicarbonate into the insoluble cal- 
cium carbonate, and thereby, pro- 
duce hard parts which either protect 
or support their soft parts. Upon 
their death they give up their skele- 
tal part to the media in which they 
lived. A natural decree. Thou- 
sands upon thousands of such cal- 
cium carbonate parts are dropped 
and accumulated. To this may be 
added the lime from various lime- 
secreting algae. 


To this batter of freshly laid cal- 
careous sediments, a cup of magnes- 
ium carbonate is added to form dolo- 
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mite. However, whereas organisms 
are largely responsible for the pre- 
cipitation of calcium carbonate, the 
physical and chemical conditions 
which lead to the precipitation of 
magnesium carbonate are not 
known; likewise, the utilization of 
magnesium by organisms is un- 
known. At any rate magnesium car- 
bonate does precipitate and falls to 
the sea floor where the lime is al- 
ready lying. Then it is postulated 
some of the calcium carbonate is ta- 
ken into solution and replaced by a 
chemically equivalent quantity of 
magnesium carbonate, or that the 
two carbonates lying promiscuously 
together are, upon crystallization of 
the sediments, converted to the 
double salt. An ideal assumption 
would be: 2 CaCO* + MgCO? = 
Ca Mg (CO#)* + CaCO» in solu- 


tion. 


The primary theory is even simp- 
ler than the epigenetic one. The 
same story as has been depicted 
above can again be envisaged, only 
it need not go so far. The soluble 
carbonates supplied by the rivers 
unite with the magnesium element 
of the sea and form dolomite. Given 
such reagents, soluble double carbon- 
ate and sea water rich in magnesi- 
um, the exchange of elements is fun- 
damental, the resultant product be- 
ing dolomite which as an insoluble 
passes by way of precipitation from 
the field of action according to the 
laws of chemistry. However, not- 
withstanding the plausibility of the 
action, the theory of the thing be- 
comes apparent when we learn con- 
trary to expectations that examin- 
ations of present sea floors have re- 
vealed very little dolomite. 


We can with justification say that 
the preponderance of our dolomite 
originated in warmer climes, for in 
warm water a sharp increase of den- 
itrifying bacteria is noticeable; and 


these organisms by their physiologi- 
cal processes are responsible for the 
throwing down of huge quantities of 
lime carbonate. Then too, tropical 
rivers carry magnesium and calcium 
salts to the oceans at a faster rate 
than elsewhere. The core and sam- 
ples from a well drilled on Funafuti 
Atoll shows that magnesium carbon- 
ate decreases at depth. This would 
seem to prove that dolomite origin- 
ated in shallow water, but certainly 
does not prove that shallow water is 
requisite for the birth of dolomite. 
That dolomites were universally 
formed under reducing conditions 
seems likely inasmuch as ferrous 
iron is present in a surprisingly large 
number of the dolomites. The iron 
percentage runs anywhere from 
10% to less than 1%. Since fer- 
rous iron is readily oxidized, its pres- 
ence negatives the view that dolo- 
mites developed through replace- 
ment by ground water. The big 
three involved in producing dolo- 
mite, i. e., time, temperature, and 
pressure are, as usual in the fashion- 
ing of Nature’s wares, mysteries. 
Laboratory estimates have been 
made based on attempts to simulate 
nature’s environmental conditions, 
but much more has yet to be done 
before the origin of dolomite can 
pass from the realm of theory. 


The fact as to how magnesium 
got into dolomite may be somewhat 
of a puzzle to all peoples, but that 
it is there the English can well testi- 
fy. When the order was given to 
build the houses of Parliment, dolo- 
mite was chosen as the building 
stone, and the buildings subsequent- 
ly became, because of the sulphur- 
ous fumes of nearby potteries, cor- 
roded with a layer of epsom salts 
affording to the people who would 
but scrape the walls, a free purga- 
tive. 
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Ground Water 


W. D. Keller 


From ground water and its work 
come many useful and interesting 
earth features, such as springs, caves, 
agates, petrified wood, many ore 
veins, gem and mineral deposits, 
artesian water, geysers, sinkholes, 
landslides, and the water which sus- 
tains the plant life, in turn eaten by 
animals—and supporting man. Food, 
scenery, ornaments and minerals for 
our civilization, these are the contri- 
butions of the unobtrusive water re- 
siding and moving under the surface 
of the ground. 

Water enters the ground mainly 
from rain and snow above, although 
some soaks in from streams and 
bodies of standing water. Some is 
added from magmas below. It soaks 
downward to a thousand or so feet, 
but may move many miles laterally 
and emerge as a gentle seep or as a 
rushing underground river spring. 
Much ground water moves outward 
and returns to the air through evap- 
oration or transpiration by plants. 

In a humid region one may dig 
down a matter of 10 or 20 feet and 
strike water, certainly so if the hole 
penetrates the zone below which the 
rocks are saturated. The top of the 
zone of saturation is called the 
ground water table. The depth of 
the ground water table below the 
surface varies with the topography, 
and fluctuates with the seasons. It 
is usually closest to the earth’s sur- 
face in the bottoms of valleys, and 
deepest on hill tops, unless modified 
by the presence of porous, perme- 
able, or impervious rocks. During 
wet seasons it rises close to the top 
of the ground. 

A productive shallow well is bot- 
wan below the ground water table, 
and a hillside (so-called) spring is 
located where the ground water table 
intersects the surface of the land. 


If either goes dry during a dry sea- 
son it indicates that the ground 
water table has dropped below the 
bottom of the well or spring. Be- 
cause shallow wells and springs are 
fed by surface water which has seep- 
ed downward there is always danger 
of pollution of water by sewage from 
man or animals. Fortunately, air 
which is present in the soil, and is 
carried in solution by descending 
surface water destroys by oxidation 
many bacteria and organic poisons 
in ground water. However, open 
cracks or channels are common in 
near-surface rocks and these convey 
polluted water in fast flowing, high- 
ly productive “veins”, so that one 
can never be certain that any shal- 
low water source in an inhabited 
region is safe. One can NOT rely 
on cold, sparkling, crystal clear water 
to be potable. Follow the advice of 
the military—either boil it or add 
Halazone tablets. 

Deep well, artesian water is anoth- 
er thing entirely. Artesian conditions 
occur when several essential geologi- 
cal requirements are met. An ideal 
situation is where a sandstone or 
other rock formation containing open 
pores or crevices (a permeable rock) 
crops out at a high elevation where 
water is available, as rain, snow 
lake, or stream. This permeable 
stratum (formation) must dip down- 
ward, deep beneath the ground and 
extend at depth, out to } oe artesian 
location at a lower elevation. More- 
over, a tight impervious (relatively 
water tight) cap rock bed or layer 
such as shale, must overlie the perm- 
eable formation and seal in, or hold 
down, the water in the permeable 
formation. To recover the water, 
one drills a well at a lower elevation 
down through the shallow water 
zone (usually casing it off) and on 
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deeper, entirely through the imperv- 
ious cap rock, into the permeable 
rock. Now the water rises in the 
well because of the water pressure 
in the formation behind it. The well 
is artesian when water rises in it, 
because of hydrostatic pressure, but 
it need not flow at the surface to be 
truly artesian. 

Some artesian wells furnish salt 
water which is salty ocean water 
that was entrapped in the sandstone 
at the time of its formation, that is, 
when sandstone was deposited on 
the ocean floor. This water is called 
connate water. 





A Hot Spring in Yellowstone National 
Park. 


Hot springs usually derive their 
heat from an underlying magma, or 
from cooling igneous rocks. The hot 
springs and geysers of Yellowstone 
Park owe their thermal activity to 





Big Spring, Carter County, Mo. A 
really big spring — one of the largest 
single orifice springs in the United 
States. Flowed more than 250 million 
gallons per day, averaged for 14 years. 
Flows more water than that used by 
the city of St. Louis, Mo. 


such a source. An explanation of 
geyser action is a story in itself and 
will be given in a later issue. 

Caves (excluding lava and sea 
caves) and sinkholes develop in rocks 
which are soluable in a_ ground 
water, namely: limestone, adeutite, 
and gypsum. In many parts of the 
Appalachians, in Kentucky, Miss- 
ouri, Texas, New Mexico, Colorado, 
Utah, California, Florida, South Da- 
kota, and elsewhere, thick limestone 
formations occur which are tran- 
sected by joints and bedding planes. 
Ground water containing carbon di- 
oxide which was dissolved from -the 
atmosphere and the soil atmosphere 
—thereby becoming weak carbonic 
acid—slowly dissolves channels in 
the limestone as it migrates and 
trickles from paper-thin crack to 
crack, and bedding plane to beddin 
plane. Centuries later the enlarg 
solution channel may be almost 
entirely drained of water, and dis- 

(To Page 24) 





PROSPECTORS, Engineers— 
For You, the 


CHICO PAN 
the pocket-size gold pan used used 
for sampling and panning 
Chrorse-Nickel Stainless Steel 
Sent Postpaid for $2.00 
Write: A. O. BARTELL 
Mining Engineer 
321-D Platt Bidg., Portland 5, Ore. 
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lron Ores And Their Formation 


(Reprinted from “The Pick & Dop Stick”, official organ of the Chicago Rocks & 
Minerals Society.) 


Arthur Sanger 


The manner in which certain min- 
erals became concentrated into ore 
beds is one of the most interesting 
phases of geology. The minerals 
and metals were eeu by the heat 
and other physcial forces at the time 
of the formation of the earth as a 
separate planet, but most, if not all, 
were sprinkled so thoroughly in the 
heterogeneous mass that their re- 
covery and use by man would have 
been impossible. Various geologic 
agencies have since that time oper- 
ated to bring together these materials 
in enriched deposits. 


In the case of iron ore, as in coal, 
the principal medium was plants. 
In its original condition iron was 
abundant but widely disseminated in 
the soil, constituting the red coloring 
matter of sand, clay and rocks. But 
this ferric oxide (hematite, Fe203) 
is ordinarily insoluable and hence 
would not be leached out of the soil 
and rocks to collect in ore beds. But 
plants grew in the soil in the water 
of shallow seas and the oxidation 
(decomposition) of dead organic 
matter took up some of the oxygen 
of the ferric oxide, converting it into 
ferrous oxide FeO. But the acids 
produced by the decomposition of 
organic matter, chiefly carbonic 
acid, united with the ferrous oxide 
to form iron carbonate (siderite, Fe 
CO3). 

The iron carbonate is readily dis- 
solved by water containing carbonic 
acid decolorizing the soil and is car- 
ried by the water to an emerging 
spring. If the water enters a peat 
bog where there is an abundance of 
carbonic acid the carbonate is de- 
posited without changing its chemi- 


cal structure. But if it flows out on 
the surface it rapidly oxidizes, that 
is, it exchanges its carbonic acid for 
oxygen from the air and becomes 
again what it was in the beginning, 
ferric oxide. 

Thus an entire cycle is completed 
and we have ferric oxide at the start 
and finish. But in the first instance 
it was impregnated throughout a 
large area of rock and soil and in the 
second exists as a layer of hematite 
which, with a secondary enrichment 
similar to the first, is capable of be- 
ing mined, smelted and used by 
man. 


The Fentons, in the ROCK BOOK, 
describe the formation of the rich 
Lake Superior iron ores, as formed 
from dissolved iron and silica com- 
pounds carried to the shallow seas 
of pre-Cambrian times. “Most of 
the silica settled in jelly-like layers, 
though much was deposited by algae, 
that grew on the sea bottom. Depo- 
sition of iron, however, depended on 
bacteria. These tiny one-celled 
plants (probably diatoms—A. S.) 
are abundant in bogs, lakes and 
quiet shallow seas a, and they 
cause iron compounds to settle even 
from water that contains less than 
two parts of iron per million. Dis- 
solved iron compounds were much 
more plentiful than that in those 
ancient seas, so that the deposits, 
which also contained much silicia, 
became thousands of feet thick. 


They were not iron ore, however, 
nor were they hematite. When they 
formed, the iron-bearing sediments 
were carbonate (siderite) and sili- 
cate (greenalite), scattered through 
beds of chert and jasper. As these 
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beds became land some were squeez- 
ed, crumpled, broken and changed, 
while others merely were lifted. At 
the same time rain water seeped in- 
to the ground, turning the iron com- 

unds into hematite and limonite. 

y this process the proportion of iron 
to impurities was at least doubled, 
while the weathered ores sometimes 
became so soft that they can be dug 
with steam shovels.” (Pp. 209-10) 


Of the four forms of iron ore, 90 
er cent of which are sedimentary, 
ematite, the red iron ore, is the 

most important. Some of the Lake 
Superior deposits are mined from 
open pits with electric or steam 
shovels as just mentioned. These 
softer deposits are expected to be ex- 
hausted in 75 or 100 years. The 
larger copper deposits, the first to 
have been mined in the United 
States, in the same area as the iron 
deposits, are nearly exhausted now. 
Next in importance, especially in 
Europe, is limonite, 2 Fe203.3 H20, 
yellow to brownish iron ore, the 
coloring compound of yellow clays 
and jaspers. his is the bog iron ore 
previously described. We are not 
positive but think the Alabama iron 
ore is limonite. Most of the iron ore 
of Colonial times was limonite. Next 
is siderite, the carbonate, usually 
combined with iron sulphate. This 
is the coloring matter of the slate 
colored or gray clay which make 
nice red bricks since, on heating, the 
iron carbonate changes into ferric 
oxide. Iron carbonate quickly weath- 
ers to dark brown or black as it 
oxidizes into limonite. The clay- 
ironstones of the Wilmington (TIllin- 
ois) coal mines are impure siderite. 
The concretions are a characteristic 
form of siderite and these in par- 
ticular have our interest since they 
contain Pennsylvania plant fossils. 
Hematite and limonite are both 
sometimes oolitic, that is, form a lot 
of concretionary spheres around a 
particle of mineral matter, the 
spheres being cemented together 


with iron or silica into a solid rock. 
The hematite of the Clinton forma- 
tion of the Silurian era, mined in 
the Appalachians, has, in addition, 
fossils of shells of various sorts, usu- 
ally but not always broken by move- 
ment and metamorphism. It is often 
called fossil iron ore. Limonite was 


used as a pigment by early peoples 
for their Lm a salete, ematite 


is the constituent of red “barn” paint 
usually made from pulverized Clin- 
ton ore. Some of the jaspers found 
in the iron mine areas of Minnesota, 
known to rockhounds as algae jas- 
pers, have nice patterns of oolitic 
circles and wavy lines and make 
nice cabochons. 


The other iron ore, non-sediment- 
ary, is magnatite. It accounts for 
about 5 per cent of the total iron 
mined, principally in New York, 
New Jersey, Ontario and Brazil. It 
is a black ore, is attracted by a mag- 
net and some of it is itself a magnet, 
being the lodestone dreaded by early 
mariners. It is found in igneous or 
metamorphic rocks, the Canadian de- 

sit also being in the pre-Cambrian 
oystem. 

It will be noticed that most of the 
iron in North America comes from 
the Archean rocks of the Canadian 
Shield. These are the oldest rocks 
known in the world, no one has ever 
seen what underlies them. No def- 
inate fossil remains of the long pre- 
Cambrian era have been preserved 
because of the tremendous vulcanism 
movement, mountain upheavals and 
metamorphism which has ensued. 
But the Cambrian rocks overlying 
the Archean show us a plant life 
already well developed, definitely 
pointing to a long prior existence of 
this life, at least in simpler forms. 
And to the long ages of the growth 
of these simple a we owe all 
the iron ore we have today. The 
iron ore is proof of the existence of 

lant life in pre-Cambrian times. As 
eConte in his ELEMENTS of 


(To Page 21) 
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Fossil, Wyoming — Locality for the world’s finest fish fossils. 


FOSSIL FISH 


By Henry P. Zuidema 


A fishing trip it was, and fish we 
caught, but we were about fifty mil- 
lion years too late to have them for 
supper. 

Vestern Wyoming has countless 
attractions for the tourist, sportsman 
and geologist and among these at- 
tractions are some not so well known 
to the public as Old Faithful, the 
Tetons and the Red Desert. Count 
among these lesser known wonders 
the amazing fossil fish of Wyoming. 

The rock in which these fish are 
found is an oil shale. Scratch it with 
a knife and the pungent odor of 
petroleum arises from it. This oil 
shale of the so-called Green River 
beds may become of great import- 
ance to the car driver in years to 
come and we wanted to collect speci- 
mens of it for our Detroit collection 
and to search for the remarkable fish 


which are sought by museums the 
world over. 

So our car carried us along U. S. 
30 to the town of Green River and 
then over mountain grades and rut- 
ted desert roads to the vicinity of the 
well-named station of Fossil, Wyo., 
on the Union Pacific near the Utah 
boundary. 

Here is the happy hunting ground 
of the fisherman who cares not that 
nature long ago has picked clean the 
bones of his trophies. 

The Green River shales have a 
total thickness of 2,000 feet and rep- 
resent slow accumulation of sod 
ments in water over a period of sev- 
eral millions of years in the remote 
past, during the Eocene epoch, when 
a vast lake existed in this region. 
The “fish rock” occurs only in thin 
layers, accessible to the fossil-fish 
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Green River Fossil Fish 


hunter where the rock has been ex- 
posed on mountain flank or in river 
valley. 

An amateur who has become an 
expert at finding the hiding places 
of the fossil fish of the Green River 
shale is David C. Haddenham, who 
came to Wyoming from England as 
a boy and who te been chipping 
away in the fish beds intermittently 
since 1895, with time out to work 
on the railroad as switchman, brake- 
man and conductor. 

After an exposed ledge had been 
expored, Haddenham did not give 
up. At one place on a mountain 
slope he cut an excavation 30 feet 
square and 30 feet deep, removing 
approximately 27,000 cubic feet of 
rock by hand, unaided. He has been 
rewarded by some unusual discover- 
ies, among them two sting rays, 
members of the shark class of cartil- 
aginous fishes, the radiating network 
of their fins exquisitely preserved in 
the rock. Occasionally he has dis- 
covered an ancient gar pike, whose 


descendants still live in North and 
Central America. 

Climbing about on rock which 
once was fine, limy sediment on the 
bottom of a vast inland lake, we 
were fortunate in finding several 
fish for the Wayne collection. The 
shape of the fish is shown by a mere 
film of carbon, representing the 
flesh. Mineral matter also has re- 
placed the bones, preserved to the 
tiniest of fin rays and spines. Only 
the expert usually can detect the 
presence of a fish in a freshly split 
slab of rock. The fish must be work- 
ed out in the laboratory. Fortunate- 
ly the mineralized bone is harder 
than the enclosing shale and patient 
work with a steel brush reveals the 
entire specimen. 

Rarely a slab splits along a “bed- 
ding plane” on which a fish appears, 
but in this case the specimen is sel- 
dom complete. 

So well preserved are these Green 
River fish that the expert finds little 
difficulty in identifying the more 
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In no rush to find a frying pan is this fossil hunter. The fish has been 


preserved in rock for 50,000,000 years. 


common species as a kind of fresh or 
brackish water herring, whose de 
scendants are still in existence. 

The lake beds were deposited in 
middle Eocene time, an inconcei\ 
ably long time ago in the mind ol 
anyone except the geologist, who 
places this chapter of earth history 
well up in the rock column. The fish 
most common in the shale are all of 
the “bony” types, or “moderns” 
among the great and bewildering 
array of fish families which have in 
habited the waters of the earth since 
early geologic time. 

The Green River shales cover 
some 50,000 square miles in south 
ern Wyoming and northern Utah 
and Colorado and the unusual ex 
panse of the horizontal layers, high 
above the transcontinental highway. 
never fails to arouse the curiosity ol 
the tourist. On close inspection the 


shale is found to consist of incredib 
ly thin layers, forming light and 
dark pairs, each pair probably rep- 
resenting the annual deposit in a 
great lake. or series of lakes. The 
light-colored layers are largely cal- 
cium carbonate, which was precipi- 
tated when the water warmed up in 
summer, and the dark layers are 
chiefly carbonaceous, consisting of 
what once were spores of fungi, pol 
len, insects, and floating microscopic 
organisms which sank more slowly 
and came to rest upon the limy pre- 
cipitate. 

Does the discovery of large num 
bers of fish in a few layers indicate 
a sudden change in water conditions 
or an epidemic such as killed mil- 
lions of smelt recently in northern 
Lake Michigan? The geologist as 
vet does not have all the answers. 

To Page 





CHE 


EARTH SCIENCE DIGES1 











Dependable Lapidary 
Equipment 


Felker Di-Met Blade 
Rx Lapidary Machin: 
B & | Gem Maker 
Allen Lapidery Eq 
Prestolite S 


YUpPp: 6s 
Norton Abrasiv 
Sartwoall Gem 
Mineralights 
G & W Lapidary Eq 
Poly Arbors 
Micro Featherweight Face ad 
Send for price list of lapidary supplies 
and tting material. 


MAIL ORDERS FILLED PROMPTLY. 


LONG BEACH 
Mineral & Lapidary Supply Co. 


1850 E. Pacific Coast Highway 
LONG BEACH 4, CALIF. 

















MINERALS FROM 
CANADA 


WERNERITE, mil fluorescent In beautiful 
golden color, liven up your fluorescent 
collection, $1.50 Ib 


LABRADORITE, new soon. 
deep color, $2.58 


PERISTERITE, Ontario 
color play, $1.00 Ib. 


gem quality, 


“moonstone,” good 


AGATE, Ontario dark orean, something new, 
introductory offer 7Sc ib 


SODALITE, bive color, 3 grades, gem qual- 
ity, $1.75, $1.50, $1.25 Ib. 


CANCRINITE, bive and yellow, $1.00 ib. 


RHODONITE, = 
yellow, $1.50 ib 


pink, deep pink, and 


QUARTZ CRYSTALS, singles showing ame- 
thyst formation in each, 50c each. 


Please include postage 
pound with remittance. 


LLOYD T. MEWBURN 


Lepadist 
Banff, Alberta 


All prices F.O.8. 
at rate of 20c per 


Canada 























Ladies Silver Rings, $2 to $5. 


Hand wrought jewelry de 


stone. 


’ THE MULTICRAFT SHOP 


1001 Englewood Ave., St. Paul 4, Minn 
Lapidarist and Mfrs. of Agate Jew 

Distributors of Rubber Bonded Abrasive 
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Rocks and Minerals 


Visitors Welcome 


Green’s Agate Shop 


757 E. Revere St. Bend, Oregon 








Are You Planning a Vacation? 


now! An 
trip 


Order your “Gem Hunter's Guide 
indispensable aid on collecting 
Price $1.00 postpaid 

A. Be 
Box 350 


your 


JARVIS 


Rt. 2, Watsonville, 


Calif. 











Agate 
Jewelry - Mountings 
Wholesale 


We have in stock for immediate de- 
livery a complete line of agate jew- 
elry in Sterling and 10K for dealers 
only. Chain, ear screws, tie chains, 
Cast rings (ladies and gents), etc., 
at reasonable prices. 1947 price list 
available to dealers any time after 


January first. 


Pacific Agate Shop 
O. BR. Junkins & Son 
Box 1483 Newport, Oregon 
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FINE GEM ROUGH 


We are proud to offer these better-than-good values in gem cutting material to 
readers of Earth Science Digest. Each item is carefully selected and recommended to 
you without reservations. We are prepared to stake our reputation on these offerings 
as true gem quality by the strictest interpretation. YOU be the judge. 


STAR QUARTZ. If you have never bought star quartz you may decide this is too 
cracked to be worth your time. If you have bought or cut any appreciable amount, 
from any source whatsoever, you will say ours is the best you have ever seen. Selected 
small pieces that will cut perfect star gems from ¥% to ¥% inch. $2.00 Ib. 


BRECCIA AGATE. Solid cutting with only slight surface waste. Nice mixed pastel 
colorings predominating blues, greens, and salmon pinks. First 25 orders will receive 
special rare flowered type of exceptional beauty. Pieces weigh '/2 to 6 lbs. each. 
$1.25 Ib. 


NEVADA GEM WOOD. Not picture, but true gem quality in warm rich brown mottle 
effect. Beautiful. Popular. $1.25 Ib. 


BRAZILIAN AVENTURINE. Mica flecks in evenly colored light green quartz. Cuts 
beautiful gems. Crack free and minimum waste. $2.00 Ib. 


BRAZILIAN CARNELIAN. Warm carnelian color with self banding. The deeper you 
cut this (with respect to length and width of cabochon) the deeper the lights in the 
finished gemstone. Large pieces to |5 lbs. each at $1.65 Ib. (less usual quantity dis- 
count). Special wholesale price applies on all sizes 16 to 30 lbs. each. 


BRAZILIAN AGATE. Fine quality banded agate that will cut superb banded cabochons 
“as is’; or may be dyed, whereupon the bands will contrast with the color selected for 
dyeing. Large pieces to |5 Ibs. each at $1.50 Ib. (less usual quantity discount). Special 
wholesale price applies on all sizes 16 to 35 Ibs. each. (Special Note: We can supply 
sample preforms dyed bright blue and having milk white bands, guaranteed to sand and 
polish without loss of color at $1.00 each. Only one sample to a customer at this 
special price.) 


MONTANA AGATE. Perhaps the most popular agate of them all. Ciear agate that 
takes a beautiful bright warm glow when polished. Our material has black or warm 
brown bandings or black splashes, blades and spots which often form rudimentary 
scenes. (Best scenes were picked out by prospector.) Small nodules '/> to 3 Ibs. each. 


$1.20 Ib. 


GEM JADE. Clear light green gem jade of highest quality. Absolutely no dark streaks 
or splotches. Our list of satisfied purchasers of this jade reads like a ‘Who's Who" 
of the best known gem hobbyists in the U. S. In slabs only. 60¢ sq. in. 


Two Fine Books on Gem Cutting. We recommend these handbooks unreservedly as the 
best we have ever read on the subject of amateur gem cutting practice. Either book 


alone will take the beginner or semi-advanced cutter over the toughest spots, yet each 

has special features and advanced material not found in the other 
ART OF GEM CUTTING” by Pearl and Dake. Price postpaid, $1.50 
REVISED LAPIDARY HANDBOOK" by J. H. Howard. Price postpaid 


GUARANTEE—AIl Gem Rough Guaranteed and Postpaid. 
DISCOUNTS—On orders over 5 Ibs. deduct 10%. Over 10 Ibs. deduct 20%. 


Discounts apply on gem material only. 


KEWEENAW AGATE SHOP 


Henry L. Luoma -- Violet L. Luoma 
P. O. BOX 338 AHMEEK, MICH. 
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(From Page 15) 
GEOLOGY says: “In any case, 
organic matter has been the agent in 
some stage of the change; and, there- 
fore, in this case, as in all other 
cases, iron ore is the sign of organic 
matter, and the measure of the 
amount of organic matter consumed 
in its accumulation. There are, 
therefore, three signs of the previous 
existence of organisms used - geol- 
ogists; they are coal, iron ore, and 
fossils. 





GEM EXHIBIT 

The Nebraska Mineralogy and 
Gem Club will hold its second exhi- 
bition at Joslyn Memorial Art Mu- 
seum, May fourth to thirty-first in- 
clusive. Work of both Iowa and Ne- 
braska artists will be on display. The 
exhibition is open to the public and 
free of charge. Eldredge R. Long is 
chairman. 


NEW FOSSIL BIRD 


Dr. Alden H. Miller, University 
of California zoologist recently an- 
nounced the discovery of a new spe- 
cies of fossil bird from the Rancho 
La Brea tar pits at Los Angeles. The 
bird Pandanaris is a pre-historic rel- 
ative of the modern blackbird. De- 
scriptions of the new specimen were 
published in the Condor, a journal 
devoted to bird study. 











TEXAS 
NOVEL FLUORESCENT 


Massive crystallized calcite with oil inclu- 
sions. Exterior crystallization fluoresces a 
“rainbow” effect; also shows vivid fluores- 
cent designs of rhombohedral cleavage in 
white, blue and yellows. Good with all types 
of lamps. 


2x3”—$1.00; . ee 3x4”—$2.50 


Select ieusnem Specimens $10.00 and Up. 


Wholesale lots quoted on this calcite and 
other excellent native fluorescents. 


Frank Duncan and Daughter 
Box 638 Terlingua, Texas 











Nevada Gems and | Minerals 
Limonite, pseudomorphous after pyrite, ap- 
sizes 4" cube - 50c, 2” cube $1.00, 
” cube - $1.50. 
Don't fall to add specimens of our “glassy 
massive sulphur’ and ‘“‘bright yellow yn 
ment with realgar’’ to your mineral collec- 
bar A generous specimen of both for only 


Unique 2 p ~ crysfals in feldspar 
matrix. these are museum speci- 
mens -atelien up to 80 ibs. Also singles, 
doubles and ny A a als. 
Prices range from $2.00 
Please add postage “fe Re gems, 

Write for our growl of 
materials and minerals. _< a. a 
retail. Please state if dealer. 


C. A. HOLLIDAY 
Box 234 Battle Mountain, Nev. 











INDIAN RELICS 
4 very fine ancient Indian Arrowheads, $1.00; 4 
tiny perfect bird arrowheads $!.00; | Ancient 
Stone Tomahawk $1.00; 2 Flint Skinning Knives 
$1.00: | Large Flint Hoe $!/.00: 2 Spearheads 
$1.00: 10 Arrowheads from 10 states $1.00; 20 
damaged Arrowheads $!.00: 10 Fish Scalers $!.00: 
19 Hide Scrapers $1.00; 4 Perfect Saw edged ar 
rowheads $!.00: the above |! offers $10.00 Post- 
paid. List free. LEARS, Box 569, Galveston, Texas. 








f EMS ROUGH on POLISHED 


seit: 


OL ORAS. 


RAZ LEELA 








SILVER MOUNTING 


YOUR GEMS 
Wholesale only. Also wholesale —_ jewelry. 
Write for details and prices 
NORTH WEST GEM SHOP 
Box 305 


Tacome |, Wash. 








LAKE SUPERIOR AGATE 


Beach run, all kinds. 5 Ibs. for $3.50. 
Selected, all banded, $2.50 per ib. 
(Shipped express collect) 


IDE LAPIDARY 


BURLINGTON WISCONS! 

















T 


EXPER’ 
WATCH and CLOCK REPAIRING 


Ship them to us for high quality workman- 
ship. Only genuine materials used. Estimates 
cheerfully given and prompt service on all 


makes. 


HERBERT F. ABLER, Watchmaker 


2707 WYOMING ST. 


ST. LOUIS i8, MO. 
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ROUGH GEM PRICES SLASHED 


| am taking a much needed vacation and will be out of the rock 


business for five months so — STOCK UP NOW. 


ti ini ie it i i 


| have the fo owing to offer now: 


|. Specimen Arizona Petrified Wood, |00 lbs. $25.00. 


2. Gem picture, rich high color and rainbow Arizona Petrified Wood in 
mixed lots, $1.50 per pound, or 50 pounds $50.00, half orders $30.00. 


3. Gem picture, rich high color Arizona Petrified Wood, Gem Arizona 
Agate, Jaspers and Amethyst, Crystals, 50 pounds $50.00, half orders 
$30.00 or $1.50 per pound, mixed orders only. 








4. Beautiful chips from Arizona Agate, Jaspers, and Petrified Wood, 
picture, high color and rainbow gem in mixed lots, $1.00 per pound. 


5. Mixed sliced gem, two pounds for $15.00. 


6. Little chips and broken slices of mixed gem, from the diamond saw, 
50c per pound. 


7. Mine run Arizona Moss and Fern high color Agate and Jaspers, $2.00 
per pound. 


8. Mine run Arizona Petrified Wood, picture or high color, $1.50 per 
pound. 


9. Chunks or ends with one sawed surface Arizona Agate, Jaspers and 
Petrified Wood, picture and high color, in mixed lots, $1.00 per pound. 


10. Amethyst Crystals, $5.00 per pound or two pounds $9.00. 


STOCK UP NOW 





After the first of May orders filled each 
15 and 30 days. 


CHAS. E. HILL, 


2205 North 8th Street 
PHOENIX, ARIZONA 


Ci iin fan Pan aan jd 
PLD DDL EL APA ILD LVEDD POTTS 
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(From Page 18) 

Of more immediate concern, at a 
time when discoveries of new pools 
of crude petroleum are not keeping 

ace with the consumption of gaso- 
en, is the use of the oil shales of 
the West as a source of oil. Sealed 
in the Green River formation are an 
estimated 76 billion barrels of oil, 
the shale holding from 10 to 70 
gallons per ton of rock. As long as 
supplies of petroleum from our wells 
are available, shale oil is not needed, 
but probably by the time your 1965 
model is delivered, shale oil may 
well be an important source of gas- 
oline. 

The government is interested in 
the problem to the degree of author- 
izing a huge research project under 
jurisdiction of the Bureau of Mines. 
A $500,000 laboratory has been con- 
structed on the campus of the Uni- 
versity of Wyoming at Laramie. 
And a _ $1,500,000 demonstration 
plant is being built at Rifle, Colo., 
to determine the cost of production 
of oil from the shale and to assist 
private industry in this field. 

An experimental mine, with a 
production of 200 tons a day, is in 
— near Rifle, miming oil 
shale that once formed the spawning 
beds of fish which, with myriads of 
other ancient denizens of the deen, 
may, according to some of the in- 
vestigators of the mystery of the 
formation of fuel oils, have contrib 
uted to the supply of “rock oil” you 
may use in your car someday. 

(From Page 9) 
nitic (?) magnetite in glittering tiny 
rounded grains, and usually a lib- 
eral amount of minute almost mic- 
roscopic clear pale yellow crystals 
looking like sanadine, or topaz, 
though not yet fully identified. 

Here, we might end description 
and start to summarize; for, recall- 
ing the fantastic yarns about rich 
gold ores here, our contrary claim 
appears already to be proved. Cer 





BIG BEND 


NATIONAL PARK, TEXAS 


KODACHROME 
3wWOUHoOVOON 





Santa Elena Canyon 
Six Colorful 35mm. Kodachrome 
Transparencies. 


Selected views of the newest of our 
National Parks with Descriptive 
Folder - $3.00. 


Postpaid via insured mail. 


DeLuxe set in plastic mounts, $3.50. 
Makes a Fine Gift. 


Order From 


HEALD - ROBINSON 


2202 N. Santa Anita Ave. 
ALTADENA, CALIFORNIA 


Sy 4ery Specializing in 
“ie yy Desert Scenes 


and Photos of 


Geologic Interest 














tainly, no pe ag od of much field 
experience could hope to discover 
commercial ores in a formation like 
this, particularly gold ores. For it 
appears to be merely a_ geologic 
wonderland, with its heavily eroded 
and colorful outpourings of diversifi- 
ed lavas still needing much study. 
And the only prospectors to 4 


(To Page 25) 


2 
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(From Page 13) 
covered by a hunter, Boy Scout, or 
cowhand. It is a cave. The signifi- 
cant part of its geological history is 
that | a cavity or channel was large- 
ly dissolved. 





Sink Hole in Dlinois. 


The writer has frequently recalled 
his disgust at hearing a loud-spoken, 
misinformed, self-appointed narrator 
telling all within ear shot that the 
cavernous chambers, long galleries, 
and winding channels of the incom- 
parable Carlsbad Caverns were form- 
ed by a “vast volcanic upheaval”. 
Actually a quiet, long continuing 
solution did the job. Sink holes 
originate when the roof of a cave 
collapses, or if the cavern is extend- 
ed to the surface of the land. See 
photograph. 

After a cave has been partly 
drained, water which is saturated 
with limestone in solution may 
emerge from cracks in the cave roof 
and evaporate. Calcite or other de- 
posits may be deposited from the 
evaporating water and leave stalac- 
tites (rock “‘icicles”) on the roof, or 
stalagmites on the floor. Various 
curious dripstone, flowstone, and con- 
cretionary deposits, some of which 
because of their odd shapes almost 
defy detailed explanations, are com- 
mon in large caves. 

Ground water not only deposits 
minerals in open cavities, but it 
effects the replacement of pre-exist- 
ing rocks, minerals, or organic sub- 
stances by mineral matter carried in 
solution. One famous example is the 
Petrified Forest of Arizona. Millions 


of years ago the trees of the present 
forest were buried in a sandy, clay 
formation. They were protected 
from decay in the air by their cover, 
and were preserved so well and so 
long that silica which was later car- 
ried in solution by ground water took 
the place (replacement process) of 
the wood, molecule by molecule. 
Fine wood texture, bark and grain, 
have been preserved in detail. Small 
amounts of coloring oxides, like those 
of iron and manganese, colored the 
petrified wood red, yellow, purple, 
and various shades between. 

The practical miner or collector of 
ore minerals will point to many ex- 
amples of replacement of one min- 
eral by another. Secondary enrich- 
ment may have been concluded by 
the replacement process. 

On the mechanical side of the 
work of ground water we recognize 
the movement of colloidal fractions 
of soils to the subsoil, and the start- 
ling effects of landslides which occur 
when a hillside or a mountain side 
becomes water soaked and slides its 
heavy weight on a slippery, water- 
lubricated base. 





Round Spring in Shannon County, 
Mo. The orifice is about 80 feet in di- 
ameter. Site of Round Spring State 
Park, a beautiful camp, fishing, and 
recreation spot. 


Large or well-known springs occur 
in Georgia, Florida, Missouri, Colo- 
rado, Wyoming, Idaho. Almost every 
Chamber of Commerce, except for 
one or two in desert regions, will 
probably feel offended because its 
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locality was not included in the 
above list, so common are springs. 
Artesian conditions occur out from 
the flanks of almost every mountain 
range. Petrified wood is far from 
rare, although most localities lack 
the brilliant color of the Arizona 
forest. The many ore veins which 
are ground water deposits deserve a 
— discussion for themselves and 
they will be so treated at a later 
time. Perhaps the study of ground 
water is so fascinating because it 
goes on partly hidden from view— 
it has just enough mystery and glam- 
our to stir our imagination along 
with the most prosaic of scientific 
facts. 





(From Paeg 23) 
attracted are gemologists, of which 
already there are a few in residence 
near Superstition’s west flank, on 
dirt roads from U. S. 80. 


However, for those interested, we 
will try to describe the major geolo- 
gic features of the locale, where 
much rather recent volcanic activity 
seems centered. The dominant rocks 
appear to be basalt, of which there 
has been at least two periods of 
flow: one Tertiary, the other either 
Quaternary, or possibly Pliocene — 
anyway, much later than the well 
known great general Eocene upheav- 
al in this State. 

This second lava flow appears to 
have been quiet outwellings from 
fissures, which subsequent erosion 
has left in the form of numerous 
dark-red dikes jutting to quite a 
height above the general ground sur- 
face. It also formed sills in sur- 
rounding mountains of more or less 
thickness, and probably at the same 
time; for, so far as observation was 
possible, all these dikes in canyons 
and open basins are joined to and 
are component parts of the red bas- 
altic sills. The coloration of dikes 
and sills is from the contained hem- 
atite heavily oxidized. 








OUR SPECIAL 
FOR 
THIS MONTH 


Beautiful Rainbow Obsidian 


Here is a material for the gem cutter 
that will please. 


Obsidian in all its colors, as many as 
six different on one slab. Gold, Silver, 
Green, Red, etc., on one cabochon, 


brooch set or pendant. 10 square 
inches of slabbed choice material post- 
etd G0F  ...dininshineteebncntindaalin $1.75 


Our Regular Every Month 
Special 


20 square inches of assorted slabbed 
gem material, for cabs, brooch, pen- 
dants and hearts sets, postpaid to you 
Se tte. ae Se 


Another New Fluorescent 
Item 


From a volcano in Mexico, will react 
both under short and long wave light 
with @ beautiful orange and blue color. 
Will not only fluoresce but also phos- 
phoresces for more than 40 seconds 
after exposure. This material is rare. A 
good size specimen postpaid for $1.00 


The Western Trader 
2003 - 59 St. 
Sacramento 17, Calif. 


Where your dollar buys more. 
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The much later Quaternary (?) 
basalt forms a capping upon all the 
higher mountains in this vicinity, 
and usually is eroded into the prev- 
alent sawtooth pinnacles visible 
everywhere on the skyline. This 
esalt ie a tough black dense-textured 
rock, of the olivine-free type. 

The next most striking feature are 
the numerous great  buff-colored 
cliffs resting directly upon the Ter- 
tiary basaltic sills, all of them cap- 
ped by Quarternary basalt. The cliff 
exposures with their black tops and 
bright red bases easily form the most 
striking portion of the local land- 
scape and are agglomerate tuff, ap- 
parently porphyritic rhyolite, very 
massive and compact in the general 
mass. 


But they are porous on top, show- 
ing excessive erosion, and a dozen 
feet or so of their bases that rest 
on the basalt sills are amygdaloidal. 
The cavities large and small doubt- 
less due to gas bubbles. A few cav- 
ities seen were six by eight feet on 
bottom and in places almost seven 
feet high. A few also have some 
holes eroded through outer walls, 
thus making windows for a fine 
camp spot in stormy weather. But 
a majority of these are far smaller, 
mostly mere cave-like hollows. 

Fresh fractures of these cliff rocks 
are white to pale gray, but they all 
weather buff, Hand specimens 
show a siliceous aggregate in a kaol- 
inized matrix, _ some strain-cav- 
ities are lined with clusters of small 
quartz needles. For some distance 
in places these rocks are softened by 
predominant kaolin, while large 
areas elsewhere have a dominating 
silica producing a hardness and tex- 
ture like quartzite. But all this tuff 
has profuse inclusions of rounded 
and extremely tough basalt embedd- 
ed in kaolin matrix, the nodules seen 
ranging from small to baseball size, 
with a few as large as a modern foot- 


ball. 
(To Page 32) 


Letters to the Editor 


Dear Sir: 

Enclosed please find check to cov- 
er your back numbers, October, No- 
vember, December, January, and 
February. The Digest’s that come 
to me get pretty hard use. They are 
read and reread many times so I de- 
cided this way I could keep a copy 
of each in good condition. If you 

et extra copies of the August and 
September 1946 issues I would like 
one of each. 
Very truly yours, 
Agnes H. Rexsen, 


Florence, Oregon. 





Gentlemen: 

Just received a copy of your 
March issue. It’s a » lil per- 
cent improvement over all previous 
issues. Keep up the good work. 

R. L. Patterson, 
Boston, Mass. 





Gentlemen: 

Enclosed find $1.00 for the five 
back issues of the Earth Sceince Di- 
gest. If at any time it becomes pos- 
sible for me to get the August and 
September °46 issues please let me 
know. From the standpoint of a 
very inexperienced amateur in min- 
eralogy I would like to say that such 
articles as “Real Gold and Fool’s 
Gold” in the March number, which 
give the novice a chance to learn the 
simple a first are greatly ap- 
preciated. 

While I’m writing this may I say 
that an article explaining methods of 
panning gold might be very well ac- 
cepted out here in the west where so 
many of the streams that the rock or 
mineral collector have access to can 
be panned for gold. 

ngratulations on a swell maga- 
zine. 
Very truly yours, 
Darrel L. Brown, 
Fair Oaks, Calif. 
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Beautiful 
Wyoming Jade 


Jade Hearts $2.00 
Cowboy Boots $2.00 


Write us for wholesale prices 


on slabs and raw material. 


Wyoming Jade Co. 


1712 Capitol Ave. 
Cheyenne, Wyoming 





SLABS 


Prices include luxury tax and 


postage 
SHATTUCKITE — Exclusive Ariz. 
Gemstone. Pure blue - 50c sq. in. 


sq. 
ARIZ. GEM PET. WOOD — From 
Pet. Forest Area. 
Very Colorful, 25c sq. in. 
ARIZ. DESERT ROSE AGATE— 
Red & White. 
Something different - 35e in. 
OREGON MOSS AGATE - 
AY’sS 30c in. 
OREGON POLKA-DOT AGA - 
PRIDAY’S — White or light 
color with brown dots 30c 
UTAH FLOWERING OBSID 
—Pure black obsidian with white 
flowers. 20c in. 
OREGON PLUME AGATE-P 
AYS—Priced according to qual- 
ity. Please state size and shape 
desired. 


MONEY BACK GUARANTEE 


GORHAM’S GEM SHOP 


BOX 645 AJO, Ariz. 




















Arizona Agate Nodules 
Colorful 


V4 to 50 pounds each. Quartz 
crystal geodes '/, to 20 pounds 
each. Jasper in most all color 
combinations. Good cutting ma- 
terial 40c per pound. (Prepaid 
on orders of 5 pounds or more.} 
Colorful agate, onyx, jaspers, ob- 
sidian, in slabs at |5c per square 
inch. Correspondence invited. 
Visitors welcome. Located 10 
miles south of Wickensburg on 
Highway 60-70-89. Address mail 


orders: 
H. C. Mick 
Box One 


Morristown, Arizona 














LOOK! 


We are agents for ' ‘Streamliner Saws", the 
rock cutters’ dream come true. No bugs left 
in it. Highland Park Lapidary Equipment, 
Allen Lapidary Equipment, Mineralight Equip- 
ment, G. T. Davey oval guides (these are 
the finest we have found for standard size 
cabs of all shapes). Write for particulars 
on all of the above. 


BARGAINS! 


Mexican honey, amber, and clear opal in 
matrix at SOc per ib. in 5 Ib. lots. Tricky 
to work but cuts a beautiful stone. 
Mexican onyx, gnok uantity left. While it 
lasts !2¢ per Ib. a 80 Ib lots. Ideal for 
pendants, ash eave, "and i ends. 


FLUORESCENT! 


Franklinite-lf you know fluorescents you will 
want some of this at $!.50 Ib. 

Green fluorescent agate 75c Ib. 

Gem opal, tourmaline, kunzite, chrysoprase 
at reasonable prices. 


PEBBLE PUPS! 


$1.00 brings nice assortment of cutting mat- 
erial. At Feast 10 cabs or specimens. Miner- 
alight Black Light sets. Have fun with your 
friends. Argon black light bulbs $1.75. 


Please include + meee postage. Money 
back if not satis 


4286 Marlborough 
SAN DIEGO 65, CALIF. 
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HAWKINS 


Jade-Light Green, slabs 50c sq. in. 
Jade-Grey Green, slabs 50c sq. in. 
Jade-Dark Green, slabs 50c sq. in. 
Agate, Manganese, Wyoming, 


whole pound $1.00 
Utah Varascite, the best I 

have ever seen, pound $5.00 
Rhodnite, Pink, slice 75¢e 
Rhodnite, Pink and Black, 

mottled 75c 


Satisfaction Or Your Money 
Returned Without Comment 


Lawrence Hawkins 


Box 271 Lander, Wyoming 











Attention Rock Collectors Everywhere! 
Let's make a date to meet at the 


KEN-DOR ROCK ROOST 
419 So. Franklin St. 
Modesto, Calif. 


VISITORS ARE ALWAYS WELCOME 
We buy, sell or trade mineral specimens 











MINERAL SPECIMENS 


Also fluorescent and gem material. 


Write for our latest list — Our prices 
will please you. 


FRED ROBERTS, JR. 


1106 W. Newmark Ave. 
MONTEREY PARK, CALIF. 














STERLING SILVER 
MOUNTINGS 


(PRECISION CAST) 
(HAND FINISHED) 


Ladies and Gents Mountings — 
New and Original in design — for 
the Professional and Amateur. 
Buy direct from the Manufacturer. 
We do Special order work in 
quantity. 





Send for Sample selection. 





Jobbers inquiries invited. 
Kindly furnish references. 


Stanley Mfg. Co. 


3859 Ince Blvd. 
Culver City, Calif. 














Central lowa Meetings 


Scheduled meeting of the Central 
Iowa Mineral Club are as follows: 

Friday, April 4 at 8:00 p. m. in 
Ames, lowa at the Iowa State Col- 
lege, Chemistry Building, the club 
will be the guest of the geology de- 
partment. 


Sunday, April 13, from 3 to 5 p. 
m. the club will be the guest of Dr. 
and Mrs. A. M. Smythe at the 
Smythe’s home. 


The Central Iowa club is one of 
the most active of the midwestern 
earth science groups. Meetings are 
frequent and wall attended. The 
club has stimulated interest in earth 
science throughout Iowa. We urge 
all of our Iowa subscribers who do 
not already belong to join this out- 
standing club. Anyone desirous of 
joining should contact Mrs. R. G. 
Hays, Secretary, 1330 66th St., Des 
Moines 11, Iowa. 
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ARIZONA GEM MOSS AGATE 
March-April Special Prices 
These are small pieces, but very nice. 
2 Ibs. for $1.50 in the Rough 
Choice Slabbed Moss 25¢ to 50c sq. Inch 
Postage Extra 
MARYANN KASEY 


Box 230 Prescott, Arizona 








Gem material, Cabinet specimens, 
Sawed slabs, Cut stones, Silver jewel- 
ry, Fluorescent materials, Mineral 
books, Lapidary, Gold and Silver 
work to order. 


THE COLORADO GEM CO. 
Bayfield, Colo. 











FOR SALE 


Montana Agates $35.00 per 100 
pounds. F. O. B. Terry, Mon- 
tana—“The Heart of the Agate 
Belt.” 


Raihl’s Agate Store 


Box 445 Terry, Montana 














a 


AGATES, JASPERS, 
PET. WOOD 


Buy from the man who mines 


Arizona Agate, Jasper and Petri- 
fied Wood. 


Bright, beautiful colors in the 
rough. Moss, fern, flowers, trees 


and pictures. Write for price list. 


Chas. E. Hill 


2205 No. 8 th St. 
PHOENIX, ARIZONA 











ttn 
PLL LLL LILI 


MEN’S 
MOUNTINGS 









Now available, 
Heavy precision cast, 
good 
shanks. 


rs 


seats. Heavy 
Sterling silver 2 
$1.25 (unfinish- 
ed) $2.25 (finished), 


10 K solid gold in % 


each 


same heavy styles $12 


finished. Order by 


style number. All ord- 
ers shipped C. O. D. 


or cash with order. 


~swTTTeTee 


Brown’s Precision Casting 
3 1710 S. 12th St. Salem, Oregon 4% 
Desteesieneemmmenenneaail to 


LLP IIIS ee 


~~ 

















> 


SAWED SLABS 


From Idaho's Beacon Hill Nodules. 


Prices are from I5c¢ to 25c per square 


inch. 
Send for an approval selection. 


Grahame Horton 


Box 344 Weiser, Idaho 











Oldest Known Reptile 


The oldest known reptile is Zosau- 
ravus copei. A specimen of this 300 
million year old creature was collect- 
ed in the early Pennsylvanian beds 
at Linton, Ohio. It now resides in 
the U. S. National Museum. 
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TWO NEW ILLUSTRATED CATALOGS 


MORE ITEMS LISTED for the gem cutter and jewelry maker than in ANY OTHER 
PRICE LIST. Catalog is 9x12" and profusely illustrated. 

CATALOG LE47 LAPIDARY EQUIPMENT AND SUPPLIES — 9"x%12" contains 20 pages 

and more will be added soon. 
CATALOG JS47 JEWELRY TOOLS, METALS, MOUNTINGS, SUPPLIES — 9"xI2" 
contains 15 pages and more will be added soon. 

IF IT IS USED TO CUT STONES OR MAKE JEWELRY — WE HAVE IT FOR SALE. 
SENT FREE OF CHARGE IF YOU ASK FOR CATALOGS 
BY NUMBER AND MENTION EARTH SCIENCE DIGEST. 


GRIEGER’S 


1633 EAST WALNUT STREET PASADENA 4, CALIFORNIA 

















Handbook of Uranium Minerals 


An exposition and catalog of the Uranium and Thorium 
minerals, including methods for their detection, location 
and exploration. 


By Jack DeMent and H. C. Dake $1 50 
(PLEASE INCLUDE 10c POSTAGE) ° 


The Earth Science Digest 


BOX 57 OMAHA 3, NEBR. 























Outlines of Geology 


— A Combination Of — 


Outlines of Physical Geology by Chester R. Longwell, Adolph Knopf, 
and Richard F. Flint 
and 
Outlines of Historical Geology by Charles Schuchert and 
Carl O. Dunbar 


If you haven’t a geology text you will want a copy of Outlines of 
Geology. Hundreds of illustrations. Actually two books combined 
into one. Used in schools and colleges in this country and abroad. 
We have only a limited supply of these books so order yours now! 


Price $4.50 
(Please include 15c postage.) 


The Earth Science Digest 


Box 57 Omaha 3, Nebraska 
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LETTERS TO THE EDITOR 


Dear Sirs: 


Enclosed find check to cover one 
Revised Lapidary Handbook by 
Howard. 


The Earth Science Digest is most 
surely a welcome guest each month 
and I derive a considerable good 
from it. 

Homer A. Herrick, 
612 Jewell Ave., 
Topeka, Kansas. 





BLANK MOUNTINGS 


SET YOUR OWN STONES 


into jewelry. We will send you 
selection of blank mountings 
to select from if reference is 
given. 


Ladies silver rings $1.50 each 
Ladies 10K gold rings $4.00 each 
Men’s silver rings $2.50 each 


and $3.50 each 
Gold filled (G. F.) or 


silver brooches $1.50 each 
G. F. or silver pendants 
with chains $2.00 each 


G. F. or silver lapel pins .. $2.00 each 
G. F. or silver tie chains . $1.50 each 
G. F. or silver bracelets . $2.00 each 
G. F. or silver earings $1.50 pair 


Add 20% government tax if not for 
resale. 


Burnisher for setting stones $ .75 
Ring sticks for measuring rings 2.00 


Ring gauges for measuring 
size of fingers 1.50 


Diamond paste and 7 hollow 
tubes for drilling pendants 2.00 


G. F. or silver bails or 
clevices $ .25 each 


SMITH’S AGATE SHOP 
228 S. W. Alder St., Portland 4, Ore. 








BARGAIN FOR $1.00 POSTPAID 


A generous slice of each: 
AGATE OBSIDIAN TURRITELLA 
JASPER PETRIFIED WOOD 
Excellent cabochon material. 


E. CAILLAND 
3642 Gardenia Ave. Long Beach 7, Calif. 








FINE CUTTING MATERIAL 


Beautiful agatized Redweod with reds and 
browns acommesnan, No. !—$3.00 per fb. 
No. 2—$2.00 per Ib. ©. 3—$1.00 per ib. or five 
goat for $4.00. Specimen and ornamental at 

per pound or 100 pounds for $25.00. 
ond for list of other materials. 
JOHN L. JAMES and ETTA A. JAMES 
Tonopah, Nevada 














MEXICAN FIRE OPAL 


Bough, Cut or Matrix 
Fine Gold and Sliver Specimens 
Utah Agate 
ROBERT 8S. BURTON 
LEADVILLE, COLO. 














THUNDER EGG YOLKS 


From two oz. each, down to twelve to the 
ounce. Properly cut, may show asterism. 


50c per ounce. 
CARNELIAN — small pieces only, 50c per 


ounce. 

HIGHLY FLUORESCENT Chalcedony Rosettes 
at 25¢ per square inch of fluorescence. 
One ounce of each of the above agates and 

one smal! rosette for $1.00. 
$5.00 deposit ~—_ approval selection of 
sliced NEW MEXICO agates. 


All Materials Postpaid 
James T. Lawyer 


Industrial Minerals 
923 West Birch Deming, N. ML 


























SAGENITE AGATE 


Nipomo Sagenite—obtained from a ledge 
in place. Takes high polish. Choice ma- 
terial for jewelery or polished specimens. 
50c and 60c per sq. in. 


SPECIAL! 


Slices having about 20 sq. in. not suitable 
for jewelery, but very good for transparen- 
cies. 35¢ per sq. in. 

Small Rough Cabinet Specimens — $1.00. 


(Sorry! No rough cutting material). 
Prices Include Taxes and Postage. 


GORDON BOWSER | 








119 BEEBEE ST. - SAN LUIS OBISPO, CALIF 
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Cabochon Blanks | STERLING SILVER 
Sawed from high grade Idaho agates, SHEETS WIRE 
12 for $2.50 postpaid. All gauges and styles 
MINERALS: One each epidote, tour- FINDINGS 
maline, realgar, malachite, turquoise. Duplicates made of your ring, 
bracelets or pins. 
Five nice specimens, $2.50 postpaid. Reasonable prices. 
We do custom cutting and polishing. | Whitman Assay | 
Cabochons made to order. Office 
Write f imat Ou ork, 
rite tor estimates on your wor 200 East 6th St. | 
| LEADVILLE, COLORADO 








Idaore Gem Company | Es eT eS 2 . 
Grahame Horton, Mgr. | 
50 East Commercial St., Weiser, Idaho | ARIZONA GEM AGATES 


See my March ad for prices. 
oe STAUROLITES (Fairy Crosses or Good Luck 
~ — Charms). 25¢ and 35¢ each. 
ARIZONA, Doubly-Terminated, Quartz Xis. 
10c and 25c each. Postage extra. 


Geodes and Nodules BOX 230 re PRESCOTT, ARIZONA 


From the Black Hills and Chuckwalla (From Page 26) 
area. Not from the Hauser Beds. We 
have cut a few Amethyst and some 
with a single black calcite XL on 





























But these picturesque cliffs stand- 
ing upon their bright red bases are 
not localized. Rather, they extend 


, + 
otal outside this district for miles, chiefly 
We can't guarantee you'll get one of to the northwestward. To the east, 
these, but if you get any “duds” we'll they were not seen much beyond La- 
replace them. Barge Canyon, where they give 
lace to granitic rocks, and apparent- 
Also seme chelcedony end quertz i they do not range farther south 
geodes or nodules from the Mule Moun- than Bluff Springs Mountain. Like- 
teins. We ore selling these and the wise their northern limit is the Salt 
wove af O8t 6B. whale, plus postage. River, where they dominate the deep 
A few broken and sawed halves. Will narrow-canyoned outlets of both La- 
be sent on approval. Satisfaction quar- Barge and Fish creeks. To the north- 
enteed. west, however, they cross State High- 


way 88 and are a very noticeable 
Valley Art Shoppe feature of the landscape to and be- 
21108 Devonshire Blvd. yond Bush Highway, although along 

this dirt roadway to the north they 
CHATSWORTH CALIFORNIA end at Stewart Dam, on Salt River. 


(To Page 37) 
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CLASSIFIED ADVERTISEMENTS 


Rate 5c per word. Minimum advertisement $1.50. All ads must be in 
our office on the tenth of the month preceding date of issue. 











AGATE 





LOOK TO OREGON for fine Gem Cutting material. 
Quality agate of many types and colors, jasper, 
agatized and opalized wood, various color obsidian 
and many others — Juniper and myrtlewood Novel- 
ties. Complete price list yours for the asking. 
Cutting and polishing done. Lee Stradley, 8325 3. 
E. Mill St., Portland, Oregon. 


SOMETHING NEW! 6&Brecciated Banded Agate re- 
sealed with chalcedeny in pastel colors. Super ca- 
bachon material. Slabs six square inches only $1.00. 
Rough five pounds for five dollars. E. H. Peebles, 
401 W. Garvalia, San Gabriel, California. 














MONTANA AGATE. | wil! visit the Montana age'e 
fields in early summer. Will take orders until April 
Ist for lots of 50 ibs. and up. Write for information. 
Floyd Beymer, 904 W. 9th St., The Dailies, Oregon. 


LOOK TO OREGON for fine gem cutting material 
on approval. See it before you buy it. Beautiful 
agate of many types and colors, jasper, @ atized 
and opalized wood, various color obsidian and many 
others — slabs of above each priced separately sent 
on approval upon receipt of $5.00 or more deposit. 
Cutting and polishing done. Lee Stradley, S.E. 
Mill St., Portiand 16, Oregon. 


MINERAL SPECIMENS: Micro-mount and Thumb-nail 
sizes. Write today for free list. J. E. Byron, Mining 
Engineer, 1240 Peari St., Boulder, Colorado. 


CUSTOM SECTIONING LARGE SLABS «4 specialty. 
Deslers write for prices. Attractive rates or on 
shares. Particulars on request if you answer this ad. 
Frank's Welding Shop, Box 125, Fresno, Calif. 


MEN'S and LADIES’ RINGS — Custom made and 
casts. Also Brooches, Pendants, etc. Prices on re- 
quest. We can also supply good cutting material 
either slab or rough. Oregon thunder eggs 35¢ per 
pound and up. Oregon moss agate $1.00 a ib. and 
up. Washington wood 50c per pound to $1.00 per 
pound. All inquiries promptly answered. Money 
cheerfully refunded if not satisfied. Tacoma Lapidary 
Supply ey 631 St. Helens Ave., Tacoma, Wash. 


SOMETHING NEW! Breccisted Banded Agate re- 
sealed with chalcedony in pastel colors. Super ca- 
bachon material. Slabs six square inches only $1.00. 
Rough five pounds for five dollars. E. H. Peebles, 
401 W. Garvalia, San Gabriel, California. 




















SPRING SPECIAL! Plumb trio combination pick and 
mattock, hardwood handle only $2.00. Per dozen: 
$20.00. Montana Chalcedony 100 Ibs. $2.50. Hobbyist 
special mixture of chalcedonies: carnelians, jaspers, 
woods, 10 Ibs. for $2.00. New lot of Oregon thunder 
eggs, 10 Ibs. for $2.00. Bonney Lake Agaie Shop, Rt. 
1, Sumner, Wa 





THIS MONTH'S SPECIAL — Brazilian agate slabs, 
banded clear or banded carnelian, each slab will 
make at least eight 10x!4 MM Cabochons. Very hard 
and polishes to a glassy finish. 50c per slab. Cut 
your Cabochons accurately from slabs marked with 
a George Davey Transparent Guide stamped with 
millimeter sizes. You can then order blank rings and 
brooches by size and fit your cab without recuttin 
3 separate assortments. Oval ring $2.50; Oval brooc 
$2.50: Sauere $3.00. All the above postpaid. Garden 
State Minerals, 1034 Bloomfield St.. Hobokea, N. J. 





MINERALS 





BEAUTIFUL AGATIZED WOOD from North Dakota. 

Assorted colors two pounds for $1.00. Fossil cat- 

teils and selenite crystals at the same price per 
und. (Please include 30c postage). L. Manning, 
ettinger, North Dakota. 


2% BEAUTIFUL, colorful Ozarks, 2/2" specimens, in- 
cluding 3 cutting and polishing materials, blue and 
brown chaicedonies, rose and green jasp-agates, red 
jespers, drusy and milky quartz crystel clusters, cal- 
cites, onyx, breccias, colites, crinoids, ring oT 
and vari-colored flints. Sent postpaid for 

John Jennings, Eureka Springs, Ark 


EDEN VALLEY PETRIFIED WOOD — Limb sections 
to 7 inches in diameter with agete markings. 

ne (Rare) shows leaf markings and designs. Fern 
Fronds, Blackwood, Palmwood, Opalized wood in 
severa! colors. Algee, black and brown. Ed SASS 
AND JOHN HENDRESCHKE. FARSON, WYOMING. 


ORBICULAR JASPER. Have several varieties. 35¢ 
Ib. plus postege. No stamps. Al Thrower, P. O. Box 
305, Santa Cruz, Calif. 


SEPTARIUM NODULES. Price $!.50 each. Something 
to cut and polish. A good size for cabinet display, 
beautiful lecey patterns of calcite that fluoresces 
golden. It is also phosphorescent. Here is fea | 

wu will be ovat oa display. W. T. Rogers, | 
arkway Ave., Salt Lake 5, Utah. 

















BOOKS and MAGAZINES 





THE ROYAL GORGE — 5S0c illustrated booklet 
printed in colors, describing recent operations in 
Colorado's famous fossil beds and mineral occur- 
rences. Where every ssenger train stops for mere 
scenery alone. F. C. Kessler, Canon City, Colorado. 


WANTED! Copies of the August and September 
1946 Earth Science Digest. Will pay 40c each for 
August and 35c each for September. Must be in fair 
ae. Write Mr. Mason, c/o The Earth Science 








WANTED. Two copies each of the August and Sep- 
tember 1946 Earth Science Digest. Must be in good 
condition. Query for rates: R. W. Rispler, c/o The 
Earth Science Digest, Box 57, Omaha 3, Nebraska. 


MOUNTAINS - DESERT - SEASHORE. Every inter- 
esting wrinkle of Mother Earth is described, pic- 
tured and mapped in this handy new Scenic Guide 
series. Northern California, Southern California and 
Nevada are available now. Price $1.00 each. Ali 
three for $2.50. SCENIC GUIDES, Box 288, Susanville, 
California. 








FOR SALE 


FOR SALE: Lapidary business in the beautiful state 
of Colorado. ell equipped, large amount of raw 
material and finished stock. Particulars. Box A, 
c/o The Earth Science Digest, Omaha 3, Nebraska. 


STONE CANYON BRECCIA JASPER. Clean strong 
all purpose material. Various colors. Suitable for 
cabochons, to 12 inch spheres. 75 cents r tb. 
Slabs 15 cents per inch. 8 inch special $1.00. Set- 
isfaction guaranteed. Transportation paid. Leo L. 
Ferris, San Miguel, Calif. 
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£08 SALE! Montana Agates,, $35.00 per 100 Ibs. 
©. B. Terry, Montana, "The Heart of the Agate 
Balt * Rathi's Agate Store, Box 445, Terry, Montana. 





SPECIAL — $1.25 postpaid, 2 pounds rich colored 
Oregon gem cutting agates and jasper. Beautifully 

lished paperweights, in Death Valley onyx, New 

exico onyx, green ricolite, brucite, and (fluores- 
cent) fossil shell from Texas, all in a maze of pretty 
colors, $6.00 each. Scenic polished nodule halves 
$2.00 and $5.00 each. A dollar deposit brings a 
brilliant approval selection of polished agates, jas- 
pers, slabs of wood and cabochons. Hand carved 
animals, and hand turned articles made from Ore- 
gon's noted beautiful grained and colored juniper 
and myrtie woods. Stamp for list. Helena Jones, 
Route |4, Box 969, 154th and Division St., Portiand 
16, Oregon. 


FOR SALE: Arizona Petrified Wood by the pound 
or ton. From this beautifully colored wood we have 
performed book ends, ready for lapping at $8.50 
Bro and up. Also six square inches of slabs at 





st paid. We do custom work. James 8B. 
Greenfield, Petrified Wood Yard, 775 Emerson St., 
Denver 3, Colorado. 





INDIAN CURIOS, RELICS 


FINE ARROWHEADS, birdpoints, warpoints, 25c ea. 
Flint chisel, knife, spear, 50c each. Grooved axe 
$1.50. Celt $1.00. 150 beads $!.00. 100 common ar- 
rowheads $5.00. 100 very good arrowheads $10.00. 
Paul Summers, Stamford, Texas. 


4 VERY FINE INDIAN ARROWHEADS $1.00 - 4 tiny 
perfect bird arrowheads $! - | Ancient Tomahawk 
$1.00 - 2 Flint Skinning Knives $1.00 - | Large Flint 
Hoe $1.00 - 2 Spearheads $!.00 - 10 Arrowheads from 
10 states $1.00 - 20 Damaged Arrowheads $1.00 - 10 
Fish Scalers $1.00 - 10 Hide Scrapers $1.00 - 4 Per- 
fect Saw edged arrowheads $!.00 - The above I! 
offers $10.00 Postpsid - 10 Beautiful Seashells from 
Gulf of Mexico $!.00. List Free. LEAR'S, Box 569, 
Galveston, Texas. 











METEORITES 





FOR $1.00 we will give a one inch nickel! iron me- 
teorite from Henbury, Australia, and send our edu- 
cational Mineral Bulletin for one year, nine issues. 
W. Scott Lewis, 2500 Beachwood Dr., Hollywood 28, 
California. 





MONTANA SPECIAL: $3.00 buys mixed lot !2 sawed 
slices containing over !2 square inches gem quality 
banded, moss, jasp-agate, mottled jasper, and aga- 
tized wood. You will find quality, color, variety, 
and liberal quantity in this offering. Slices cut thin. 
Excellent material reasonably priced to you. Herman 
H. Graff, 1505 N. 43rd St., Seattle 3, Washington. 


AGATE FILLED NODULES (Thunder Eggs) from the 
noted Priday ranch locality in central Oregon. 
Whole eggs 2'4 to 3 inches, 50c a pound or 10 
Ibs. for $4.00. 20 Ibs. 00 Send postage. Also fine 
cabochon cutting at wholesale prices. Expert work 
guaranteed. Stanley Brown, 297 Kellogg Park, Port- 
land 2, , Oregon. 
FOR SALE — The M. & S. Museum at Beatty, Ne- 
vada. Good location, well stocked. 16 years in 
business. Unable to handle. Everything clear. 
L. J. Murphy, Box 122, Beatty, Nevada. 


CHOICE Mineral and Jewelry business on Highway 
10! south of San Francisco is for sale on account 
of the owner's continued ili health. This is an 
established business on one of the busiest highways 
in California and is splendidly equipped and stock- 
ed. An opportunity for someone. Write: Box C, 
The Earth Science Digest, Omaha 3, Nebraska. 


ARIZONA PETRIFIED WOOD by the pound or ton. 
From this beautifully colored wood we have per- 
formed bookends, ready for laping at $8.50 per pair 
and up. Six square inches of slabs for only $1.00 

postpaid. We do custom work. James B. Greenfield, 
Petrified Wood Yard, Denver 3, Colorado. 


GEM AGATE SLABS: One slab of each of the fol- 
lowing: golden tiger eye, Montana moss jasper, 
rainbow, $5.00. Also $10.00 and $25.00 packages of 
same material. Floyd Beymer, 904 W. 9th St. The 
Dalles, Oregon. 




















MONTANA AGATE. | wil! visit the Montana agate 
fields in early summer. Will take orders until Apri! 
ist for lots of 50 Ibs. and up. Write for information, 
Floyd Beymer, 904 W. 9th St., The Dalles, Oregon. 


FOSSILS 








SEA SHELLS 


FRANK LYMAN SELLS FINE SEA SHELLS. ALL ARE 
SCIENTIFICALLY eS AND CLASSIFIED. PUB- 
ISHER OF “SHELL NOTES". WRITE: FRANK 
LYMAN, LANTANA, FLORIDA. 


EXCHANGES 


WILL EXCHANGE New Jersey Cretaceous and Ter- 
tiary marine fossils for other fossils or minerals. 
Also have Franklin fluorescent material to trade. 
femes M. Dupont, Myersville Road, Chatham, New 
ersey. 


WILL TRADE ARIZONA Pink or Gray-Blue Ag- 
ates: Apache Teardrops (Flawless Smokey Obsidian 
Pebbles): Flourescent minerals; Mineral Specimens. 
Want ONLY other States gem apres materials, or 
some finished items from minerals. rite what you 
have to offer. MaryAnn Kasey, Box 230, Prescott, 
Arizona. 


WANTED FOR MY COLLECTION: Nantokite, Mar- 
shite, Miersite, Huantajayite, Villiaumite, lodobrom- 
ite, lodyrite, Yttrofluorite, Yttrocerite, Zamboninite, 
Sellaite, Cotunnite, Lawrencite, Molysite, Fiuocerite, 
Hydrophilite, Chlormanganokalite, Rinneite, Cryo- 
lithionite, Avogadrite, Hieratite, Malladrite. > 
changes preferred. Jerome Eisenberg, 77 Victoria 
Street, Revere 51, Massachusetts. 




















CUT GEMS 


STERLING SILVER NECK CHAINS 75c, Men's heavy 
silver cast ring blanks $3.45, Ladies’ $2.50, Ear Wires 
40c pair, Sheet silver, Bead wire, findings, etc. 
Hardened ground ring mandrels $3. 75. Zircons $2.50 
carat up. Amethyst % carat assorted sizes $12.50, 
Half cultured pearls $1.00, Fresh water pearls bar- 
oque $1.00, Amazonite cabachons $3.00 doz. Tur- 
quoise cabachons $4.00 doz. Lapidary supplies, arb- 
ors, sanders, diamond saws, etc. Visit our store, or 
write for lists. J. J. Jewelcraft, 915 E. Washington 
St., Pasadena 6, California. 














FOSSIL COLLECTORS ATTENTION. |0 beautiful fos- 
sil specimens all different $2.00. 10 beautiful min 
eral specimens all different $2.00. Postpaid. Sai- 
isfaction or refund. The Rock Hunter, R. 1, Alton 
Sta., Kentucky. 


IOWA UNDER THE SEA. Life as it existed before 
man. Pre-historic sea fossils as taken from the prai- 
te clay hills of lowa. 25 assorted specimens for 

1.00, postage paid. They are very interesting. Glenn 
S. Michell, Rockford Floyd Co., fowa. 





GEM HUNTERS’ GUIDE 
By R. McFall 
A remarkable illustrated book giving instructions 
on where and how to find gem material. In- 
cludes a list of every well known gem locality 
in the U. S. — Price $1.00. 

The Earth Science Digest 

Box 57 Omaha 3, Nebr. 
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GEOLOGY QUIZ 


(True - False) 
1. Limonite is a hydrous oxide of irom. ..............cccccsceseeseeeeeenseeeeenenees (T) (F) 
2. A common variety of amphibole is hornblende .......................... (T) (F) 
3. Valley glaciers are rare OCCUTENCES .............ccccscceeessseseeeeseeeesseees (T) (F) 
4. Cephalopods are good horizon markers .................ccccccsseesseeeeeneees (T) (F) 
5. The largest obsidian flow in the world occurs in 
Yellowstone National Park, Wyoming ...............:.ccccccsseseesseeeeeeeees (T) (F) 
6. A varve is a deposit of marine fossils .................cccccsesseeeeseeeseeees (T) (F) 
7. Limestone is flexible and will distort under pressure.................. (T) (FP) 
8. Gold lodes occur as far as a mile below the surface 
eam coals: Sm Meme GE GE GI once specehocesonevssisnscasacctecstactnssevicdeegs (T) (F) 
9. The first trilobites occurred in the Cambrian period.................... (T) (F) 
10. Lepidodendron was a Pennsylvanian scale tree ...............s0000000 (T) (F*) 
11. No evidence of prehistoric man has been found in the 
COIN SEIIID «00. ccsssesecsssunsnastqntvientiendinnlseacsiimntmaseeianiaa nein (T) (F) 
12. Many geologic formations are worldwide in extent.................... (T) (F) 
13. Pyrite is cofter them CRRIGOIYTIID .0.:.....0.0ccccsccccsescescosssersencsosescocenss (T) (F) 


(Answers on next page) 





RED SANDSTONE 


A New England subscriber recent- The "Silver" Smiths 


: terli , Seen : 
ly wrote us that he would like to Handmade sterling silver mountings. Our design 

“1. > or yours. No need to send your stone. Just a 
know why fessils are rare in red tomalate or Gnien Gh te. 


‘ sandstone. With the exception of a The "Silver" Smiths 
few beds, fossil remains, marine or 














. Box 76 Ferniey, Nevada 
otherwise are exceptionally rare. 
This is because complete oxidation 
= destroyed organic a 
The inorganic remains are usua . : 
altered. The Triassic red beds of Special Amygdaloidal Geodes 
Connecticut have abundant animal HA. gh i —~ yD 
tracks but skeletal remains are — | Son Wille for prices, Gold and Siver Jewelry, 
scarce. Imprints are about the only Gems, Gem Materials, Specimens and Minerals. 
fossils that occur in red sandstones in JOHN L. JAMES 
this country. TONOPAH NEVADA 
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Orchids 


Raise yeur own orchids, easily grown in 
temperate climates, under trees, in patios 
or porches and in lathe houses. All plants 
are fully matured and blooming size, and 
will bloom at next normal blooming season. 
12 plants for $20.00—Discount to dealers and 
nurseries. Partial list of plants below. 


Laelia Anceps 

Laelia Maijalis 

Laelia Gouldiana 

Laelia Rubescens 
Cattleya Citrina 
Cattleya Aurantica 
Cattleya Skinneri 
Cattleya Bowringiana 
Lycaste Aramatica 
Lycaste Skinneri 

Laelia Superbien 
Stanhopea Tigrinum 
Odontoglossom Grande 
Odontoglossom Citrosum 
Odontoglossom Rossi 
Oncidium Tigrinum 
Oncidium Cajendishianum 


Sssesssssssesssssys 


Growing instructions with each order. 


ORCHID IMPORT CO. 


P. O. Box 336 El Monte, Calif. 

















ARIZONA COPPER 
PLATES and CUPRITE 


Plates thinly coated with matrix which fluor- 
esces golden color. |'/x3"" to 3x6" at $1.00 
to $3.00 each. 


Four, non-fluorescent, large plates $10.00 to 
$15.00 each. 


CUPRITE masses, amorphous to micro-cryst- 
alline in Black, Orange to Red. 2x3" to 4x5" 
at $1.00 to $4.00 each. 


ABOVE MOST RECENT DISCOVERY FROM 
BAGDAD, Limited Supply 


Arizona Gray Perlite 
Very Attractive 
With imbedded black Apache Teardrops 
Ix!'A" to 3x4" at 25¢ to $3.00 


MARYANN KASEY 





BOX 230 PRESCOTT, ARIZONA | 























NEW 


S-T Stone Mounts 
Philippine Mahogany 


6x9 - $2.50 9x12 - $3.00 
Specializing in Highland Park Lapidary 
Equipment exclusively. Carborundum sews, 


wheels grits, sanding cloth. Cerium Oxide 
$2.50 Ib. Minerals, good cutting materials. 


S-T 
Gem and Mineral Shop 


5924 Foothill Bivd. 
TUJUNGA, CALIF. 








12. 
13. 


— who 


. True. 


Answers to Geology Quiz 


True. 
True. 


. Valley glaciers are the common- 


est glacier in existence today. 
Cephalopods are good 
horizon markers. When the ani- 
mal dies the shell may float 
thousands of miles thus assuring 
even distribution of a given spe- 
cies in rocks of a given forma- 
tion. 


. True. 
. False. A varve is a laminated 


sedimentary clay showing chan- 
ges in season much as the rings 
in a tree mark years. 


Gold lodes have been fol- 
lowed as far as 8,000 feet into 
the earth in Brazil and 9,000 
feet in South Africa. 


. True. 
. True. 


. True. 
10. 
11. 


True. 
False. Much has been found to 
indicate the presence of ice age 
man in North America. Partic- 
ularly the United States. Watch 
for an article about this in a 
forthcoming issue of the Digest. 
False. No known geologic for- 
mation is worldwide in extent. 
False. Pyrite is harder than 
chalcopyrite. Pyrite’s hardness 
is 6 to 6.5. Chalcopyrite is only 
3.5. ite is unusually hard 
for a sulphide. 





THE EARTH SCIENCE DIGEST 37 





COVER PHOTO 


A departure from our usual scenic 
cover photo is the electron diffrac- 
tion pattern on this month’s cover. 

Electron diffraction patterns are 
useful in unravelling the space lat- 
tice structure of crystals, both in 
natural minerals and in artificial 
products, and in the determination 
of minerals which are too fine- 
grained to be recognized or differen- 
tiated by grosser techniques. Clay 
minerals may be identified by the 
type of electron diffraction which 
they present. 

hese pictures are taken by 
mounting a very, very thin, dry lay- 
er of clay from a water suspension 
on an electron-transparent medium 
and placing this preparation in a 
beam of electrons in an electron mi- 
croscope. The electrons are diffrac- 
ted by the orderly arrangement of 
atoms in layers, sheets, or rows in- 
side the crystals and therefore regis- 
ter the rings seen in the pictures. 
The sizes, relationships, and intensi- 
ties of the rings are characteristic of 
the atomic arrangements, which in 
turn are characteristic of certain 
minerals. Hence, minerals are de- 
termined from a study of the ring 
pattern, usually in comparison with 
patterns of known minerals. 

Electron micrographs show exter- 
nal shapes; they are simply another 
variety of a magnified image. The 
electron diffraction patterns depict 
an interior arrangement. 

The pattern on the front cover is 
of diaspore which occurs as a sedi- 
mentary clay. Its composition is 
A1202.H»0. 





(From Page 32) 
But in this outside region they are 
considerably thinner. 

Back in the Weaver's Needle area. 
the cliffs have an estimated thick- 
ness of five hundred to over six hun- 
dred feet and lie practically level 
with the horizon; but at the north- 
western edge of the area they dip 





Field Camp at East Boulder. 


west at a low angle, perhaps indicat- 
ing a depression in the Eocene sedi- 
ments beneath, or possibly the curved 
roof segment of an immense eroded 
laccolith, though the former suppo- 
sition is more Tikely. However, the 
post-Tertiary erosion in the Needle 
region was evidently enormous, for 
the deep canyons were thus carved 
and scoured to bedrock, with most 
of the rubble flushed away. Present 
stream sands and boulders, and poss- 
ibly most of the low gravel ridges, 
result directly from annual spring 
freshets of relatively present times. 


Weaver's Needle itself is an ero- 
sion remnant of a basaltic volcanic 
plug, which intruded the agglomer- 
ate tuff that now encircles its base 
in the form of the usual buff cliffs. 
The eroded walls of the nearby can- 
yon heads show this plainly, with 
the tuff capped by the dark basalt 
that matches the giant plug towerin 
above. As a matter of fact, one is | 
to think this may be the center of 
local volcanic activity. 

Now, in the creek bank on the 
side of one canyon, where erosion 
has been heavy, there is a partial ex- 
my» of another lower rock mem- 

r that resembles latite, with colors 
from light gray to pale lilac. Also, 
here and there, float specimens were 
picked up that closely resembled jas- 

(To Page 39) 
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QUESTIONNAIRE 


Purpose: To secure the age preferences and opinions on matters pertaining to 
the proposed federation of mineral societies and related organizations through- 
out the United States and Canada. 


Name: You may mark one majority choice of your society, or indicate relative pref- 
erences in any convenient way. Name should be as short as possible, consistent 
with clearness and accuracy. 


. American Federation of Mineral Societies....(Organizations; Clubs) 

. National Federation of Mineral Societies......(Organizations; Clubs) 

. Federation of American Mineral Societies....(Organizations; Clubs) 

. American Fed. of Earth Science Societies....(Organizations; Clubs) 

. National Fed. of Earth Science Societies......(Organizations; Clubs) 

. Fed. of American Earth Science Societies....(Organizations; Clubs) 

. Federated Geological Societies of America..(Organizations; Clubs) 
8. Other name ‘ es ap tiesdh 

Sections: Individual activities or membership will not be restricted to any particular 
sections. Sections, however, will make it possible to divide convention pro- 


grams and displays to cover all interests for which there is an adequate de- 
mand. You may mark any number of choices in any convenient way. 


NO Of WH — 


Mineralogy Section Archaeology Section 
Paleontology Section ; Junior Section 
Geology Section . Others: 


Gemology Section a 
Lapidary Section ee 


Conventions: How often should the conventions be held to supplement those of the 
regional federations and avoid conflict or duplications? 


Yearly.... Every 2 years 
Every 3 years .. Other choice 


Affiliation: Should there be provision for membership in the federation by local 
societies not otherwise affiliated with a regional federation? 


Yes No 
Please fill in: 
Full name of your society 
Location 
Approximate membership 
Name of officer 
Position 
Mailing address . ; 
Preliminary Organizing Committee: Ben Hur Wilson; Richard M. Pearl. 


Advisory Members: Ernest W. Chapman, California; Alger R. Syme, Mid-West; 
Junius J. Hayes, Rocky Mountain; E. E. Walden, Northwest. 


Please return before May |5 to: Richard M. Pearl, Colorado College, Colorado 
Springs, Colorado. 
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National Federation 


(From a letter by Mr. Pearl to the 
secretaries of individual mineral 
clubs. ) 

Richard M. Pearl, Dept. of Geology, 
Colorado College, 
Colorado Springs, Colorado 

After a postponement made nec- 
essary by the war, plans are again 
underway to organize a national 
federation of mineral societies, 
which will unite the regional feder- 
ations and serve as a nucleus for the 
many local clubs interested in vari- 
ous phases of the earth sciences. At 
a recent convention of the Northwest 
Federation, the secretaries who were 
present as representatives of the var- 
ious federations were urged to carry 
on correspondence with other feder- 
ation secretaries. Such a proposal 
meets with the approval of the edit- 
ors of the national magazines devot- 
ed to our subject, and will have 
their full support. Ben Hur Wilson 
of Joliet, Illmois, and I are the Pre- 
liminary Organizing Committee, co- 
operating with the Advisory Mem- 
bers in endeavoring to draw up the 
preliminary arrangements, and we 
need and want your aid. 

It has been suggested that Den- 
ver, because of its geographic loca- 
tion as well as its being the center 
of population of the mineral collect- 
ing fraternity, would be a fine place 
for the first meeting. August 1948 
has been set tentatively as the time 
—to coincide with the 100th anni- 
versary of the discovery of gold in 
California. This was the most sig- 
nificant event in the mineral history 
of the United States, and one whic 
mineral enthusiasts in every part of 
the country can celebrate with per- 
sonal intrest. 

A preliminary meeting to organ- 
ize the federation is set for June 13, 
1947 at the time and place of the 
annual convention of the Rocky 
Mountain Federation in Salt Lake 
City, Utah. This seems like a con- 
venient occasion for delegates from 


each of the regional federations to 
meet together in the actual task of 
setting up the framework. The offi- 
cers of each regional federation will 
have the responsibility of appointing 
two delegates and sufficient alter- 
nates. The Advisory Members have 
already been appointed. 


On the opposite page is a question- 
naire. Society secretaries who have 
not received one of these should fill 
in this questionnaire, detach, and 
mail to : Richard M. Pearl, Colora- 
do College, Colorado Springs, Colo- 


rado. 





(From Page 37) 
per, but which more probably were 
an altered contact-basalt from walls 
of adjacent dikes. It seems likely, 
because other hand specimens of 
similar aspect shows one surface 
slicken-sided, with vertical striae 
that indicates a vertical movement 
in the plane of the dike. 

With respect to faulting, few of 
major proportions were noted, with 
the exception of one that occupies 
the entire center of Bluff Springs 
Mountain, from northeast to south- 
west. Along this fault there is a 
drainage creek flowing northeast, 
which forms Bluff Spring Creek and 
empties into Needle Creek, near the 
mouth of Needle Canyon. The char- 
acteristic buff cliffs on the westerly 
side of this fault are much lower 
than those of the opposite side, where 
the eroded flanks rise to form some 
of the higher peaks of this district. 
This fault may be a spur of the one 
showing along LaBarge Canyon, or 
actually perhaps the southern por- 
tion of it. Our investigation didn’t 
go that far. 

However, there is achange of 
rock formation along it, which is evi- 
dent even at some distance. More- 
over, there is a cupola or maybe a 
belt of granite some miles south of 
Bluff Springs Mountain, on upper 
LaBarge Creek, which contacts schis- 
tose rocks. We didn’t see it, but 
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EXCHANGE 
$500.00 Collection rare Mexican Opal Cabo- 
chons; Watches; Printing, Mimeographing, Gems; 
for Guns; Electric Motors, Fans; Lapidary Equip- 
ment; Cutting Materials; Gems; Hobby Collec- 
tlons. NEON BAZAAR, Box 503, Calexico 9, 





California. 








were told about it by William Bark- 
ley, cattleman and son of “Tex 
Barkley, who lives at First Water 
to handle their stock grazing over all 
the Needle region. This may be a 
belt from the known dioritic granite 
to the east of LaBarge Creek, or more 
likely it is a surfaced a from 
an underlying pre-Cambrian mag- 
ma, as we previously surmised. 


And there is a similar exposure 
five or six miles west from the 
Needle, which we did examine in a 
perfunctory manner. It crosses that 
roadway into First Water from 
Highway 88, and is exposed along 
a , a sandy wash for about a hun- 
dred yards, but lies level with the 

eneral ground surface. Apparent- 
fy this is a belt of coarse-grained 

ay-green true granite, width and 
ength unknown. Surface exposures 
seem highly altered and are crumb- 
ly. Accessory minerals include ort- 
hoclase feldspar, some scanty biotite, 
and quartz phenocrysts stained a 
faint green no doubt due to a small 
amount of chlorite. There were no 
ferro-magnesian minerals seen in 
this superficial examination, nor any 
hornblende, or pyrites. Here, as in 
the LaBarge exposure cited, this may 
be a tongue, or belt, extending here 
from the known granites of the Maz- 
atzal Range north of Salt River; but 
likewise it could be a western anti- 
clinal fold of uncomformable gran- 
ites beneath the Needle rocks. 


Now, in summing up the above 
description, we thin the facts ob- 
tained clearly show that there is no 
gold, Spanish or otherwise, in this 
over-publicized district—nor can be, 
including the “Lost Dutchman 


Mine”. Naturally, our findings are 
superficial and are especially lack- 
ing in detailed mineralogical data; 
but, even so, there is enough factual 
information concerning the rock 
formation in general, to make cer- 
tain that the search here for Peralta 
or Walz gold is foolish, for it just 
does not exist. So, the hunt must 
be elsewhere. 


We know early Spanish miners 
worked good mines throughout the 

eat Southwest, and it is sure that 

edro Peralta also mined rich gold 
ore and that his whole party was 
wiped out at the north end of Old 
Superstition Mountain; but, nobody 
knows how _ his party had been 
chased by the Apaches, before the 
massacre. That is, just where his 
mines were. 


Likewise, it is a fact that Jake 
Walz had a mine somewhere, from 
which he brought gold into Phoenix; 
but, we now feel very certain that 
it didn’t come from anywhere near 
the Needle. However, he was known 
to have found good placer gold some- 
where north from what is now the 
Globe district; and, this could also 
mean quartz gold as well. The U. 
S. Geological Survey, and the State 
Bureau of Mines, report both placer 
gold and lode gold in the diorite-met- 
amorphic contact lying up west- 
northwest from Globe and the Walz 
ore may have come from there. Or, 
it may have come from the granites 
northwest of LaBarge Creek. Figure 
it any way you please, but don't 
hunt for it around Weaver’s Needle! 


Incidentally this winter, we were 
told of a place well outside the Need- 
le district, of a granite-sedimentary 
contact where several reliable old- 
timers had been able to pan good 
gold strings, but had never located 
a pay placer, nor any parent vein— 
what’s that? More hearsay stuff? 
Well, amigo, mebbe ya got sump’n 
there. 








Summer Field Courses 


In Geology 
June 30 to August 23 


Given in the Lehigh Valley and 
Adjacent Portions of the Reading Hills 


For Information Write 


Department Of Geology Muhlenberg College 


ALLENTOWN, PENNSYLVANIA 

















REVISED LAPIDARY HANDBOOK 


J. HARRY HOWARD 


This book is the successor to the Author’s Handbook for 
the Amateur Lapidary. 


Completely re-written. 

Much enlarged—225 pages. 

About 70 illustrations. 

Modern techniques. 

Much new material never published before. 
Excellent cloth binding. 

Good index. 


Price $3.00 Postpaid. 
Published May 1, 1946 


SEND YOUR ORDER TO: 


The Earth Science Digest 


Box 57 Omaha 3, Nebr. 
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STERLING SILVER 


SHEET WIRE CHAIN FINDINGS 


The FEATHERWEIGHT 
Micro Facet Head 


A professional type facet head 
which any amateur can use 
with perfect results 


$29.50 


Dealers are invited to write 
for information. 


Metal dops to fit 50c pair 
V blocks $2.50 each 





At the present time the 
market price of silver is fluc- 
tuating. Please use your price 
lists as a guide only. Orders 
will be billed at prices current 
on the billing date. 





“Jewelry and Enameling” by Greta Pack $3.50 
“Jewelry, Gem Cutting and Metalcraft” Baxter $3.00 
“Revised Lapidary Handbook’? Howard $3.00 
“The Art of Gem Cutting” Dake and Pearl $1.50 


TRIM SAW complete with 6 inch diamond 
saw blade (less motor) ............ $27.75 


ALL PRICES F. O. B. LOS ANGELES 


R. & B. ART-CRAFT CO. 


11017 SO. VERMONT AVE. LOS ANGELES 44, CALIF. 
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